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MACKENZIE VALLEY PIPELINE INQUIRY 


IN THE MATTER OF AN APPLICATION BY CANADIAN ARCTIC 
GAS PIPELINE LIMITED ‘FOR A RIGHT-OF-WAY’) THAT MiGHT 
BE GRANTED ACROSS CROWN LANDS WITHIN THE YUKON 
TERRITORY AND THE NORTHWEST TERRITORIES FOR THE 
PURPOSE OF THE PROPOSED MACKENZIE VALLEY PIPELINE 
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OPERATION AND SUBSEQUENT ABANDONMENT OF THE, ABOVE 
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(Before the Honourable Mr. Justice Berger, Commissioner) 
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Fielder, Hurd, Carlson | 














In Chief 
1) Yellowknife, N.W.T. 
2 | May 16, 1975 | 
3 | (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
| 
4 MR. MARSHALL: Mr. 
5 Commissioner, we're ready to begin this morning with 
6 | the operations and maintenance panel. The members | 
if are Mr. Hurd, Mr. Fielder and Mr. Carlson. Perhaps 
e Miss Hutchinson should swear them. 
9 
| 
10 | DONALD ERNEST FIELDER, 
LEE GORDON HURD, 
11 MELVIN E. CARLSON, sworn: 
12 DIRECT EXAMINATION BY MR. MARSHALL: 
13 | Q Mr. Commissioner, I'd | 
14a] like to proceed with the qualifications of the wit- 
15 | nesses, Starting with Mr. Lee Gordon Hurd, who is in | 
16 | ' the centre and is the chairman of the panel. : 
17 | Mr. Hurd, your present posi- : 
18 ELONGLSNEhAESOE-Director of/Planning and gSpecial Sonon ee 
19 | for Canadian Arctic Gas? 
20} WITNESS HURD: That is correct, 
\ 
21] Q Your educational back- 
22 ground is vou have a degree from the University of 
23 Alberta, a Bachelor of Science in Chemical Engineering | 
24 | which you obtained in 1952. 
25 | 
ee A Yes. 
' 
26 | Q Your professional 
27 | affiliations, sir, are with the Association of | 
i Professional Engineers in Alberta; also you are a | 
29 | member of the British Columbia Association and the 





30 | Yukon Territories Association of Professional ee 
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Preider,, Hurd, Carlson 
In Chief 

1 A Thats. correct’, yes. 

Z| Q Could you outline | 

3 briefly, sir, your professional experience beginning 

4 imi1952? | 

> | A Beginning in ‘52; Mr. 

6 | Marshall, I was employed by a natural gas company 

7 | Operating in Central Alberta. The company owned and 

8 operated several gas wells and processing plants, and 

9 about 70 miles of gathering and transmission pipelines. 
10 | For three of the five years, 
Se! I was manager of the company, responsible for its 

12 ongoing construction programs and its operations. 

13 | Q And “then ~ "sar, ‘from 

| 
14, 1957 through '59? 
was 

15 | A During that-time I/senior 
ney design engineer with Westcoast Transmission Company i 
ye fami tedvaniBrivtash Columbia. That company at that time, 
18] owned and operated about 1,000 miles of gathering | 
15) Senieitites io pipelines, including compressor stations 
20 | and a processing plant. My responsibilities 

ad 





included the design of facility additions, construction 


management, and assisting with the development and 








23 implementation of the company's operating practices. 
Q Then from 1960 to 1961, 
— Sir, you were a project engineer for Canadian Bechtel 
any Limited? 
a A Yes. | 
ca Q What responsibilities 
=| did you have at that time, sir? 

aes A My responsibilities were 
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oni A ie a Ptelder, Hurd, Carlson 
In Chief 
1 the design of the Alberta Gas Trunkline, Foothills | 
2 Division, pipeline. | 
3 Q From, 2962)sto 1970, sir, 
4 | you were employed by Alberta & Southern Gas Company 
a Limited and Alberta Natural Gas? 
6 | A Ves. that’ seright. 
74 Q What responsibilities | 
S| did you have with those organizations, sir? | 
9 | A I was responsible for 
10 | the gas operations of Alberta & Soutlem,and in this, 
ae capacity I worked very closely with the Operations 
12 Department of Alberta & Southern,and with Pacific 
13| Gas Transmission Company. I was also responsible for | 
14 the design of facilities expansions on the Alberta | 
15 | Natural Gas system, and I held several positions with | 
dl these companies ending with vice-president of Planning| 
17 | and Development. 
18 Q And from 1970 to the 
19 present, sir, what positions have you held? 
20 | A I've been employed by 
dal Canadian Arctic Gas Study Limited, and one of the 
22 predecessor groups for that company, the Northwest 
a> | Projects Group, for which I was the: project manager. 
24 | During this time I have been responsible for a variety 
am of studies including overall project co-ordinating 
ae functions and preparing and co-ordinating the exhibit 
aT | materials. 
any Q Bheank vou, Mr. Hurd. 
eS Next, Mr. Donald E. Fielder. 
30 | Mr. Fielder, your present position is that of manager 
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Fielder, Hurds;rcarlson 
In Chief 


of operations and maintenance, Canadian Arctic Gas? 

WITNESS FIBGDER: That’ s 
correct, Mr. “Marshall: 

Q And your university 
background is that you have a degree from the 
University of Oklahoma obtained in 1957, Bachelor 
of Science in Mechanical Engineering. 

A COUGle Cu. 

Q You're a member of the 
Professional Association of Engineers, Geologists and 
Geophysicists of Alberta. 

A Yessir. 

Q You are also a member 
of the Rules & By-Laws Committee of A.P.E.G.G.A. 

A Yes sir, that's the 
Association of Professional Engineers. 

QO I see, and you are a 
member of the C.S.A. Standard Z-184 Code Committee. 

A TWiat wes correct four 
dayseage;, Sir. I am an ex-member of that Code 
Committee now, but still a member of the Transmission 
& Northern Sub-Committees mentioned below. 

Q I'd like you to review 
briefly your professional experience, sir, beginning 
in 1957. You were with Robinson Machine & Supply 
Company Limited in Calgary. 

A Yes sir. 

Q What responsibilities 


did you have there, sir? 
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BURNABY 2, B.C. Fielder,, Hurd’, Carlson 
In Chief 
ui A Yes, sir, I was respon- 
“at sible for the design, construction and operation 
3 | of company owned pipelines and stations and in thet 
4| respect directed the activities of an engineering 
i 
5 | departmant in the areas of economic evaluation of 
6 | pipeline systems, selection of pipeline routes, 
a electrical, mechanical and civil, material 
8 | selection, writing of contract specifications, 
9 | contractor selection, material expediting and 
10 | the co-ordination and supervision of construction 
L1y activities until project completion and in, addition 
12 | was responsible for operational engineering problems. 
13 | Q mle pe aor MEM ove vem aler velo) 
14 1971 you were with the Peace Pipeline Company Limited 
LS | in Calgary? 
16 A Yes, sir. 
17 | Q And as assistant 
} 
18 | chief engineer? 
19 A Yes, sir. 
20 | Q Would you summarize 
21) briefly “Voursrespons2bilitiescsan that position, 
22 | Sir. 
23 || A I was responsible for 
24 | the supervision of company and consulting engineering 
\ 
25 | personnel for general pipeline and station engineering 
26 construction operation,for the preparation and 
I 
27 | 


5185 


specification and selection of computer based 
supervisory and data acquisition systems, for the 
design and construction of several remotely and 


locally controlled stations, for the co-ordination and 
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i Chalet 


installation of the communication system, and for 
a period of time served as field superintendent and 
also as chief dispatcher. 

Q ANG ficomeesoy/ 8 to the 
present, sir, you have been associated with this 


project and its predessors? 


A iiat, LeacOrrectus, Mr, 
Marshall. 

Q What positions have 
you "held? “sir? 

A I began with Gas 


Arctic Systems as a supervising engineer and sub- 
sequently with Canadian Arctic Gas Study Limited 


during which time I became manager of pipeline 


sign and at the beginning of 1975 became manager 


OL operation and maintenance. 

Q What have your respon- 
Sibilities included with the project, sir? 

A Since 197. i have 
had for Gas Arctic Systems and Canadian Arctic 
Gas Study Limited, responsibility for the development, 
implementation and monitoring of progress of 
various design, study and basic research programs 


carried out by consulting engineering personnel. 


Emphasis in terms of both funds and effort expended 


has been in the field of geotechnical research 


activities relating to pipeline rights-of-way and stati 


Sites in permafrost terrain. 
I was also responsible for supervision of operation 


of the Arctic Permafrost Research Test Facilities at 
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ike nas Fielder , Hurd, Carlson | 
In Chief 

. both Prudhoe Bay, Alaska and Norman Wells, Northwest 
Z| Rerevlronies, (or the colleeticn,of® datagand the | 
4 development of plantoperation and maintenance 
4 programs. Iwas responsible for the approval and 
> progress monitoring of programs developed for 
6 | analysiswor Arctic test facility datas data collection 
7 and analysis included the impact of various | 
8 construction techniques, design configurations, 
9 fluid temperatures and that sort of thing on 

10 | permafrost terrain. The data collected therefore 

11 included meteorological, geothermal and geotechnical, 
12) the analysis however was carried out be assigned 

13) research scientists and consulting engineers. | 
14 I have also been responsible | 
15) for project guidance with research scientists in the | 

16 | ecevelopment Of fa pipelines project oriented geothermal | 

17 | analysis computer program for the establishment of 

| the scope of thermal analysis studies required and 

19 | for the review analysis reports submitted by 

29 | geothermal analysis consulting personnel and 

at Currently as Manager of operation and. maintenance 

— itis my responsibility along with Mr. Carlson to 

oe help set up the organization which will be 

<< charged wth the operation of the Arctic Gas 

oa system. 

a Q Thanks you, Mir’, 

ae Ruelder, now, Mr. Melvin E. Carlson, you. are. the 

28 | 





Director of Operations and Maintenance for 


Canadian Arctic Gas? 





WITNESS CARLSON: 
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ALELWEST REPORTING L-FD. A 
BURNABY 2, B.C. Fielder, Hurd, Carlson 
In Chief 
1 : 
A that tstcorrect. 
5 | 
) Q And you have a | 
3} 
degree from the University of Alberta, Bachelor 
4 ; : 
| of Science 1n Electrical Engineering? 
5 : 
| A MEST) Saar. 
i Q And you are a member 
| of the Engineering Institute of Canada and the 
ay Association of Professional Engineers for Ontario 
9 | ; 
| and Manitoba? 
0 | , 
78 A that is Sarge. 
11] ; 
Q Dic, your protessional 
12 | | at oe 
| experience, if I may summarize it, beginning in 
13 | | 
| i952, and” So you were with “Perforating Guns Of 
i} | 
14 | Te | 
| Canada Limited, Edmonton? | 
15 | | 
a A Veo hrecnr, 
16 | 
| Q tse that correct, and 
haa Vi 
. | from 1953 to '56 were with Imperial Oil Limited 
=| in the Edmonton and Toronto offices working as 
19 | . 
| an engineer? 
20 | ; 
A tniate is COnpmect. 
21] 
Q From 1956" through ‘to 
D9 
= 1975 you have held a variety of positions with 
| - 
til ; oe 
i franc Canaga ei pelines bimi ted, 15 that’ correct: 
4 
sie A That ws correct, 
25) 
| SG oe 
26>] 
1 Q Beginning in 1956 and through 
27 | 
| "58 as an office engineer, beginning in '58 through '60 
28 | 
} aS a senior engineer, from 1963 to 1964 as the 
i| 
29 | : 
| senior engineer for Construction services? 
30 | 
| A What soar Saghit. 
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ALLWEST REPORTING L.TD. 
BURNABY 2, B.C. 


Fielder, Hurd, Carlson 
in Chiesé 


Q Ios through 6S a 


ho 


senior engineer in pipeline design? 
fe er iace ee cranes 


H Q 1968 to 1971 supervising 








\ engineer of pipeline design. 1971 to '72 assistant 


6 | eee eee 
chief engineer pipeline division and operations? 


| A Piet Ss WGgh ti. 
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Fielder, Hurd, Carlson 


in ‘Chitet 
Q 1972 to | 
'74, the manager of facilities operations. Perhaps, 


sir, at this point you could elaborate somewhat on 
your duties an ithat: position as manager of facilities 
operation 

A My duties and resSponsi- 
bilities in that position included the managing of 
the technical support staff devoted entirely to the 
field operation of the T.C.P.L., compressor station and 
pipeline facilities. These responsibilities included 


the following operations: The compressor section, 


) 





communications and control section, performance analysif 
section, pipeline section, gaS measurement, corrosion | 
and the Trans-Canada test facility. 

Q Yesssurpuithenstrom 1974 | 
to just recently you were the manager of operations 
for Trans-Canada? 

A Thak *srconvech: | 

Q What were your duties 
and responsibilities in that position, sir? 

A My additional duties 
included all facets of construction supervision, 
commissioning and start-up of new facilities, field 
Operation and maintenance of the T.C.P.L. transmission 
System, 

MR. MARSHALL: 

thank 4you, "Mri Carlson 
Sir, I'll file copies of the resumes for each of the 
witnesses with Miss Hutchinson, as well I'd like to 


file a list of the reports and studies upon which they 


rely, or to which they may refer. 
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Int Carer 

1 (OPERATIONS & MAINTENANCE PANEL WITNESSES 

2 | RESUMES MARKED EXHIBIT 122) 

3 (LEST iO REPORTS: & STUDLES. ON WHICH -O. & M. 

4 | PANE: FRELLES MARKED EXHIBIT 123) 

3 | MR IMARSHA LI ss iO: Gir was 

6 | you're aware, Mr. Fielder was the representative of 

7 Arctic Gas who visited the Soviet Union and you had 

8 | expressed interest in hearing of his trip. As Mr. 

9 Fielder is a member of the panel I thought it might 

ag be appropriate to have him deal with that first, and 
11] I'd like to proceed with that now before turning to 

12 | the operations and maintenance testimony itself. 

13 | Mr. Fielder, have you had | 
4} any recent exposure to Soviet pipeline design, con- 

13 struction and operating techniques with special | 
16) emphasis on Arctic and permafrost problems? | 
17 WITNESS FIELDER: Yes sir. | 
18) During the period from November 19 through December 2, | 
19 | 1974, I,accompanied by several other Canadians with 
20 | varied interests, but generally pertaining to the gas 
2 i industry. cj) pviisi tedithe Soviet Union. The visit was 
2 organized and sponsored by the Federal Department of 
23 Industry, Trade & Commerce, and formed part of the 

24 Canadian contribution to an organized exchange of | 
25 | technology relating to the gas industry. 

26 | You might also be interested 
a to learn that during a subsequent and reciprocal Siete 
28 | I acted as host to a group of Soviet experts in 

i 
29 Calganyeon friday, March 21 of wWho7S. During that 
30 | meeting a member of Dr. Clark's staff described to the 
| 
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Helaer, Lurd,. Carison 

In Chief 
Soviets the status of our research in the field of 
frost heave, and we all answered many questions they 
posed mostly related to foundation design in ice- 
rich permafrost . 

During my vEeSiet to Russia, 
meetings were held with various senior members of the 
U.S.S.R. Gas Ministry and other associated Ministries | 
in Moscow, in Donetsk in the Ukraine -- that's 
spel hednD=O0O=N-E=T=S-Kii=-Min\Tuymen and Nadym,.in 
Western and Northwestern Siberia. Tuymen is spelled, 
f=U=VSMSE=Ngandi Nadym, N=A-—D=Y=M< 

The purpose of the questions 
posed by we Canadians was to determine the manner in 
which the Soviets deal with problems relating to the 
development of gas fields, i.e. the drilling, the | 
construction and operation of gas gathering systems, 
and treatment plants, and the design, construction te 
operation of gas pipelines and compressor stations, 
all in areas of permafrost. 

Q Why were you selected 
tosparticipate ainosthiseyvisit? 

A At the time the Seloek to 


of Canadian delegates was made, I was manager of the 


i} 





Pipeline Design Section of Arctic Gas. I was both 
interested and had an obvious need to learn as much 

as was possible respecting Soviet permafrost engineer- 
ing as it applies to the design, construction and 


Operation of gas pipelines. 





Q Would you tell us briefl 


what you learned, Mr. Fielder? 
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Fielder, Hurd, Carlson 


in Chavet 
A Unfortunately, not a 
great deal. We were all very disappointed to learn 


after our arrival in Moscow that while the area we 
were to visit in the Soviet Arctic is described as an 
area of discontinuous permafrost, that most of the 
pipeline and all of the above ground facilities had 
been located deliberately in areas which contained 
little or no permafrost. The area I refer to is the 
southern portion of the Medverzhye gas field, and 
thats spetledyM=E-D-V-E-R-Z=H-Y-E, that's the 
Medverzhye gas field which is located in Northwestern 
Siberia approximately 1,200 km. or 746 miles north 
Ot fie City OL luymen, Which is located in the 
Province of Tuymen. It's also approximately 50 
km. or 31 miles from the Arctic Ocean. The pipelines 
serving that area run generally south-west from the 
Medverzhye area to serve markets in the Urals and 
in Moscow, and they utilize both buried and grade 
or bermed construction techniques. 

Q How was it possible for 
the Soviets to avoid permafrost terrain problems when 
locating their pipelines and above-ground facilities 


in an area of discontinuous permafrost? 


5193 | 
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Hurd, Fielder, Carlson 














in “Chief 

is A Avoidance of 

2 permafrost areas along the pipeline route was 

3 accomplished by locating all of the facilities as 

4 || much as was possible in river floodplains which 

5 do not contain permafrost. Between the river 

6 | valleys the pipelines were located along relatively 

7 high ridges of well-drained permafrost. The 

8 area is predominantly sand which was, we are 

9 told, easily trenched and caused very few prowess. 
18) | The area that we saw was 
om very old. Never, we were told, having been 

12 | glaciated. The river valleys were very wide up 

13 | to about 13 kilometers or about 8 miles with the 
14! wetted banks being only three to four meters 

5 | or ten to thirteen feet in height. Secondary 

16 | banks had very gentle slopes and the relief in 

17 | the area appearad frgm the air to be less than 
18 30 meters or about 98 feet. 
19 | As I mentioned earlier the 
20 | soil was mostlysand and was well drained in the 
21 | higher areas. Now, problems with the permafrost 
aa | there were so minimal that the gas pipelines are 
29 operated at a temperature range of plus 3 to plus 
24 | 40 Celsius which is 37 to 104 degrees fahrenheit. 
25 | --As you can see, well above the melting temperature 
26 | Siete. 

27 | Q Did you <discover any- 
28 | thing relevent during your visits to design or 
29 | research center in the Soviet Union? 

30 | A I visited both 
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BURNABY 2, B.C. in Chick 
7 , | 
design and research institutes in Moscow, Donetsk and 
2 im cnenscity Of Iuymen, It 45 very difficult 
3| to evaluate the usefulness of what we were told during 
‘| Our ‘Several visits. Firstly, with respect to design, we 
>| were shown, just for example, the manner in which burried 
1 and grade construction techniques are designed for joan 
1 frost areas, but were not able to see those designs either 
a being constructed or to be able to evaluate any operational 
| problems which might have occurred as a result; we 
= were told, however, that berms often had to be | 
<a re-built annually and indeed we saw some of that 
a work going on: . | 
a As far as research is concerned, 
ne we were told that a great deal of basic permafrost 
et research is, and has been carried out but saw little | 
+6 | evidence of the implementation of that research. I do | 
| not mean to imply that Soviet research programs are never 
saa translated into designs and construction techniques, ber 
19 | cause if this were the case they would not have been | 
pe able to carry out the very extensive development that | 
| 
= they have of their northern resources. Obviously, a great 
| deal of useful work has been done. Some of the members | 
aa of Dr. Clark's panel, as was previously mentioned, 
a attended the 2nd International Conference on Permafrost 
al which was held in Yakutsk in June of 1973, and speak very 
"7 highly of the amount and type of research which was caryied 
a out in the Soviet Union. 
ae Q Are there other areas 
se in the Soviet Union in which pipelines have been | 
| installed in Arctic areas containing permafrost which | 
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could be more useful from an educational 





point of view? 


A There are two other 





pipelines which are located in the permafrost in the 
Soviet Union. ONe runs between Norilsk and 
Messoyakha and Norilsk is spelled N.O.R.I.L.S.K. | 
and Messoyakha is spelled M.E.S.S.0.Y.A.K.H.A. | 

It runs between Norilsk and Messoyakha and is constructed 


above ground on piles. The other is in the Yakutsk 


area and is partly on piles and partly buried. Two earlier 


Canadian delegations visited the Norilsk-Messoyakha line 





OuNm 


and perusal of their reports did not add a great deal to 
/ knowledge of permafrost pipeline techniques. The 


primary purpose of one of the groups was to note the ee 
vironmental after effects and according to the 
report they noted very little lasting environmental 
damage. 

ANother clue that strengthens | 
my impression that we will not likely learn a 
great deal more from additional visits to Russia, 
is that I discovered in my vis£ts that the Soviets 
had not constructed any test sites prior to 
starting designs and construction and apparently 
now feel that test sites are required. 
I was questiones at length about what we had learned 
from our Arctic gas sites, how they were RATA KO, 
pipe sizes, fluid temperatures tested and measuring 


equipment utilized and that sort of thing. I was 


also asked to approve the training of a Soviet 





engineer or research scientist for a period of 
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ce Prelder ., Hurd, Carlson 
In Chief 
ry 45 days at the Sans Sault Test Site. During the | 
2) course of these discussions I learned that the | 
3 Soviets now plan to construct two pipeline and 
i\ | 
a several gas well test sites in the 
>| Medverzhye area of Siberia. | 
GI During my meeting with the | 
" Soviet delegation in CAlgary on March 21, I | 
8 was able to confirm that the three systems that I described 
2 | earlier are the only ones installed installed in 
10 | the Soviet Union in permafrost and that no pipelines 
| have been buried there in ice rich permafrost. IN 
12) anticipation of having to do so they asked us 
a3] many questions relating to our plans for foundation 
14) designs for heavy rotating machinery in areas 
tS] containing ice-rich permafrost. 
16, | 
1? | | 
i 
19 | | 
20 | 
Qh 
23 
4 
25 | 
26 | 
27 | | 
28) 
29 | 
| 
30 | 
| 
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Fielder, Hurd, Carlson 
In Chief 


Incidentally, you ! 
should know that access to the areas I've described 
inetheiSovreteUNsone sos Very, ditticult.andyis 
normally considered out of bounds to westerners. 
Access is only available as a result of the Canada- 


U.S.S.R. Industrial Exchange Agreement on Science 





and Technology, which was organized by the Federal 
Department of Industry, Trade & Commerce. Part of 
that agreement provides for the sort of trips I have 
just described. 

QO In what manner do you | 
think Arctic Gas and other ~interested Canadian groups 
can best keep abreast of and make use of the peaeros) 


research carried out by the Soviets? 


A By keeping abreast of | 





developments as described in the literature. The 
National Research sCouneil of-Canada- publishes trans- 
lations of such papers, and these are available at 
ioe Le. COSits. 
MR. MARSHALL: 

Thank VOU, gia. Prelder. 
Mr. Scott suggested that perhaps we just proceed 
with the O. & M. panel, sir, without having Mr. 
Fidder cross-examined separately at this time, if 


that meets with your approval I think we will just 


Carry.on. 





MR SCOlTies Taxralsedatean 
earlier stage with Mr. Genest, I'm not sure whether 


it was formally at the hearing or informally, the 


questdensof providing, to vus:a copy of Mr.,.Fielder's 


report to the Department of Industry, Trade & Commerce 
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Fielder, Hurd, Carlson 
In Chief 


and the question of producing for us, with the co- 


operation of the government, the joint report of all 
participants on this trip which was compiled by 

the Department. I wonder if Mr. Marshall is able to 
tell us whether either of those things are possible, | 
and what they have done about it. I understand he 
hasn't gotten them yet. 


MR. MARSHALL: I believe the 





reports have been listed in the index and have been 
aveivableVin-+the?library ‘upstairs for some -wéeks* 
Bute teshatetechéeéek) that; "Mrs scott. 

MR. @SCOTDRs “Thank «you* 

THE COMMISSIONER: Well, befor 
you proceed with the other members of the panel, let | 
me just ask Mr. Fielder a few questions. 

Q These three pipeline | 
systems, Mr. Fielder, how long are they? What is the : 
length of each pipeline system, do you know? 

A Not"inydétail> sir. 

I don't have any information on the pipeline in the 
Yakutsk arGaCatiall.-+SAsftarfCas?itknow,-noO reports 
are available, I haven't seen any. The Messoyakha- 
Norilsk pipeline, I think I can answer that very 
quickly here -- sir, I don't have the length of that. 


It's buried in this report somewhere, I can dig it 





out for you. One thing I could mention toyou is that 
when they built it on piles, being concerned about 


the effects of temperature on the pipeline that was 





exposed and also in an attempt to avoid permafrost 


as much as possible, the line snaked around enough 
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In Chief 





1 that it increased its length by approximately 13% 


i over the straight line distance that could have been 











3 taken, had they decided to do so. 
4 Q Do you know what the | 
5 diameter of the pipeline was? | 
6 | A The Messoyakha-Norilsk | 
7| Pipelines, two of them now, and they're both 72 centi- | 
8 | Meters or 28-inch, the lines that run from the | 
2 Medverzhye field down through a place called Punga 
10 | and eventually on into the Soviet grid system was 
ea 48-inch, the initial diameter was 48-inch. It's 
12 | since been partially looped at least once, and 
13 | partially looped twice in places with 56-inch. I 
14 | don't know the length of those lines either, sir, 
15 | because the map we were given is written in Russian | 
16 | and as they use a different alphabet than us, it | 
17 | makes it very difficult to sort the thing out. But : 
18 | it's hundreds, of miles. 
19 | Q Thank you. In the 
20 Soviet Union, as I understand it, the industrialized 
21] part of the country is in the west, in the sense that 





Phew industrialized. part of our country, 1s5..in the 





23] South; putting 1t very roughly, 

24 | A t think nats correct, 
224 Q Are they transporting 
26 | that gas merely to local centres in the vicinity of 
27 the Arctic Circle, comparable say to Yellowknife or 
28) Whitehorse, or even to Inuvik or smaller places than 


Yellowknife and Whitehorse, or did you say that they're 





tying it into some -- into their whole natural gas 
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nie Fielder, Hurd, Carlson 

In Chief 
grid so that the gas winds up in the industrialized 
sector of the Soviet Union? 

A Theslakeen, i sins The 
connection to the Soviet grid system has certainly 
been made. I am not certain that gas from the North- 
western Arctic or Northwestern Siberia actually ends 
up at some of the industrial locations because in 
addition to their own uses they are exporting a great 
amount of natural gas to other countries in Europe, 
and it may well be that it goes there. But certainly 


it's tied in with the system. 


Q You said that you were 


advised when you were there that -- you indicated that | 


the conditions in which you found these pipelines were 
Such that there wasn't a great deal that you could 
learn from the Soviet experience. You said they wanted 
to set up test facilities because they were going to 
undertake building pipelines in conditions similar to 
those of the Arctic Gas proposal here. Is that 
essentially what you meant? 

A Yes sir. They were 
anticipating, as they expanded the Medverzhye field 
into the northern end of the field they would run into 
ice-rich permafrost and hence were concerned about 
what might happen when they install the warm gas 
Pipelines that they seem to prefer, for reasons I 
don't understand. 

Q We were told that one 
of the likely results of detente would be -- I 


shouldn't say "one of the likely results" but I think 
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2. 8ewe. 
fielder, Hurd, Carson 
In Chief 
you will recollect that it was suggested that one 
of the possible results of detente might be to 
export natural gas from Siberia to the mainland, the 


lower 48 in North America. Was there -- were these 


new lines that were being discussed connected in 





any way with that proposal, or was that simply a | 
proposal that no one indicated to you was being 
pursued? 

A I know from a separate 
source that the proposal you mentioned is still being 
considered. But I understand that the gas location 


is somewhere in what I'd call Southeastern Siberia 





off to the East Coast somewhere north of Japan, and 


these are in areas of non-permafrost. As I dpacurucest 
ie wouldebera hiquitication sort Of a scheme. Lt | 
had snothing tordo wlth our trip, and many, many | 
thousands of miles away. 

Q And it wouldn't be 
brought -- it would be brought by -- liquified and 


brought by tanker then, presumably, if it were done. 


A That's what I understand, 
Sar, ves. 
0 Well, thank you very 
Technik 


much, Mr. Fielder. I wonder if you, since’you will 

be obliged to return on Tuesday, if you wouldn't mind 
over the weekend, just as a favor to the rest of us, 
to draw a rough map -- I mean by hand, don't go 

to any trouble -- of the location of these gas lines 
in the Soviet Union so that we might have some idea 


of where the Medverzhye field is and so on and so 
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Frelder, Hurd, Carlson | 
In Chiet } 
- forth ae eyou don’t mind? | 
2 | A Teauoe op leased (toldo SO..| 
3 THE COMMISSIONER: Well, carry | 
4 on § Meds Marshal... 
5 | MR. MARSHALL: Thank you, sir. | 
6 | Q Mr. Hurd, I understand | 
7 | that the substance of the testimony of your panel is 
8 contained in Section 13 B filed with the Inquiry as 
9 Exhibit 55, and in certain responses to the Pipeline | 
10 | Application Assessment Group questions which were 
| algovfiled, specifically the question numbers were | 
12 | 22am ATand) 55s. Sing, Wouldsyou highlight for us, Bieaeee 
| | 
| | 
13) the O.& M. plans described in those documents? | 
14 | | 
15 | 
6 | 
17 | 
18 | | 
| | 
| 
19 || | 
20 | | 
21 | 
| { 
22 | 
| | 
23 | | 
2A | 
| 
25 y | 
26 | 
\ | 
27 | 
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ALLWEST REPORTING LTO. Fielder, Hurd, Carlson 
BURNABY 2, B.C. In Chief 
1 WITNESS HURD: 
2) A tes, Mr. Marsnall. 
3 First of all by way of introduction to Section 
4 | 13 B, that you referred to. 
af THE COMMISSIONER: Excuse me, 
6 | forgive me, Mr. Hurd, are there canned notes on 
7 this? 
7 MR. MARSHALL: Sir, we 
9 have distributed really what amounts to, 1 guess, a 
10 | one page statement saying that,essentially 
a he will just highlight it. 
le THE ‘COMMISSTONER: All 
13 | mUgit. 
14 | MR. MARSHALL: Mr. Hurd has 
15 | prepared from that a kind of a condensation 
16 | of the materials in 13 B, being the points that he 
17 wants to highlight. We have not made copies of 
13) that. It is partly typed and partly on 
19 | handwritten notes. It is really a condensation of 
oo materiais that are there and you can follow really 
21 | section 13 B, exhibit 55 -- Mr. Hurd will simply 
ee highlight@ that. 
a. l THE COMMISSIONER: All right, 
24 that is all that I wanted to know. 
on All right, 13 B. 
ah MR. MARSHALL: Sir, if it will 
ae assist you, Mr. Fielder has a copy of it that he 
ea Said you could follow along. 
29 | THE COMMISSIONER: Thank 
30 | 


See ls you. 
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ALLWEST REPORTING LTD. Fielder, Hurd, Carlson 
BURNABY 2, B.C. 1D GaLet | 
| MR. MARSHALL: Mr. Hurd? | 
2 | A Thanks, Mr. Marshall. | 
| By way of introduction to section 13 B which 
4) you referred to, that section sets forth the | 
>| principles and the considerations which have guided 
6 our planning to date for the operation and maintenance 
7K of the proposed pipeline. In addition the present | 
8 | plans are described in order to allow a general 
9 evaluation of the likely manner and the effect 
10 | of the operation of the pipeline. 
| Such) plans “have; been based 
12} of course on our best present view of the 
13 | facilities and the conditions which will dikely | 
M4 be involved in the pipeline operations and of : 
15 | Government's and industry’s standards. As detail | 
| 
x6 | design and on the ground surveys progress futher | 
17 | and as construction is completed and as operations | 
18 | begin thereafter it will be necessary from time 
19 | to time to make some modifications in the principles. 
20 | As the operational stage approaches,a detailed operat~- 
21 ions and maintenance procedures manual will be 
a developed and issued for reference and observance 
3] by operating personnel. 
24 | The operations and maintenancd 
25 | planning has as a basic component the fact that the 
26 | compressor stations are designed andwill be constructed 
or to remote-- to operate by remote control. Accordingly 
28 | the 0. & M. personnel and their permanent living | 
29 | accomodations will be concentrated at the operating 
30] bases with provision being made for living accomodation 
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: at the compressor station sites for personnel | 
5 | who are required to be thre for longer than one | 
,| day. Compressor stations will be monitored and | 
4 | controlled yoy the gas control centre, The remote 
| control function commands "will adjust station set | 
-| points and start or stop compressor units to | 
+ | Maintain the required throughput of the pipeline. | 
| Compressor stations in regions of permafrost will 
“4 include a propane refrigeration system that will | 
“ Conerol station. discharge gas temperatures. 
ei Mr. Marshall, the next | 
a section -- the next sub-section in Section 13 B 
% is a glossary of terms and I propose that we | 
ie agownot spend any Of that —=- any time on that. I | 
al think those terms will become clear as we proceed | 
vs through the balance of the testimony. | 
| MR. MARSHALL: Fine, Mr. : 
a 
at slg a Re : 
19 | A To continue then with | 
| the -- and firstly with the operating and maintenance 
al organization. For purposes of meration and | 
= administration, the pipeline has been divided 
23| into operating units described as divisions and 
wit districts. Within the divisions and districts 
a | manpower and equipment will be provided for the 
vel maintenance and operation of the pipeline. District 
“of work crews will maintain and operate the pipeline | 
sal Withintheir districts and be prepared to handle | 
cdl contingencies. The numbers and locations of personnel | 
val assigned to the various divisions and districts -- 
| a general description of the equipment to be provided 
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In Chef 


for the districts and the divisions and the relation- 
ships of the operating and maintenance division 
and district organizations to the operations 
headquarters organization will be described in 
detail by Mr. Fielder who will use the projecting 
equipment there to show the tables and charts 
which follow Section 13 B. These will be shown 
Justo a shite: rewe en 

MR. HOLLINGWORTH: Excuse 
me a moment, Mr. Hurd. I wonder if the 
reporter could turn up your microphone a bit, as I am 


Raving a Yrrele di Ericulty in ‘hearing: 


A Ts'thate~a little better? | 


MR. HOLLINGWORTH: That is 
better, fine. 

A In recognition of 
the=tace that the pipeline will fEorm part. of a 
total system to transport not only Canadian Gas but 
also gas from Prudhoe Bay Alaska, co-ordination 
with Alaskan Arctic Gas Pipeline Company will be 
accomplished through the applicant's operations 
headquarters ee control centre. The tables 
which Mr. Fielder will show indicate the current 
estimates of the number and locations of personnel 
required to operate and maintain the pipeline 
during each of the first five years of its operation. 
Teese! vguvres antierpate that! the: buvideup: ewt 
the facilities to a capacity of 4.5 billion cubic 
feet per day in the fifth'*vyear of operation, The 


figures given for the third through the fifth year 
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Bielder, Hurd, Carlson 
in CHief 


of operation have been prepared on the same basis 

as the first two years and do not reflect the 
possibility of changes in such requirement resulting 
from the multi-discipline performance of personnel, 


changes in technology and experience gained in 


Operations during the first years of Operations. 

The applicant plans. to 
hire northern residents to fill its full time 
personnel requirements to the greatest extent 
possible. Important influences on these plans 
will be the success of recruitment and training 
programs designed to attract local residents, the 
productivity and turn over of personnel, the 
availability of contractor and Suppliers personnel 
and the length of time required for individuals to 
become skilled in more than one basic technical 
discipline. 

The estimated personnel 
requirements anticipate the achievement of pipeline 
industry standards of expertise and preductivity 
by all of the applicant's employees. Specific work 
schedules for the applicant's employees will be 
based from time to time on the varying needs of the 
pipeline and on the relevant sociological and 
environmental considerations. 

With the compressor stations 
and other sites being designed for remote operation 
employees involved in preventative maintenance and 
routine inspection programs will move between such 


locations on a planned basis. 
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Fielder, Hugd, Carisen 
In Chief | 
They may be 
required to return -- they nay return to their | 
operating base after a day's work, or maybe required 
to be away for several days at a time. The personnel | 
requirement tables include sufficient manpower to 
permit two technical maintenance personnel to be 
present at each compressor station at all times during | 
Such period: of! time, after Startup, as the “applicant 
considers necessary to do regular maintenance work 
and to be available to analyze and remedy minor operat- 


ing upsets. 





The basic pattern is expected 
to be for employees to be permanently resident at the | 
general location of their operating bases, with living} 


accommodations at the compressor stations for any on= 


1 
i 
| 
} 


duty personnel required to Stay overnight. 


In addition to the recruiting 


of full-time personnel, we contemplate the part-time 





hiring of personnel from communities within the 
districts. In these cases the applicant would make 
any necessary arrangements to ensure that these 


personnel are transported to and from its Operating 





bases, and are provided with any “necessary living 
accommodation during the periods of such employment. 
It is expected that this part-time work will be part 
of the applicant's local hiring policy, providing a 
Source of personnel who, where competent, will decide 


that they wish to fill vacancies in the applicant's 





full-time organization and who will have an Opportunity 


to become qualified to do so through participating in 
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S SURNARY Sue, 
Fielder, Hurd, Carlson 
In Chief 
“ the applicant's training programs and by on-the-job | 
= experience. | 
3 Certain equipment and 
4 materials will be required by the operating pipeline | 
4 company .OFl*dplikemtotdescribectfirstathe groundetrans- 
2 portation and work equipment. The tables which Mr. 
7| Fielder will show a’ little later indicate our tenta- | 
a tive selection and locations for major items of | 
9 ground transportation and work equipment. This selec- 
10 | tion was made on the basis of the specifications of, 
| equipment currently avai labiled.y inthe, ultimate sselecs 
12 | tion of equipment the applicant will take full advant- 
13] age of improvements in design and continuing obser- 
1d | vations and evaluations of equipment employed on the 
ey construction of the pipeline. : 
16 | Onsithe, basaiss ofrourn present | 
17 | knowledge, we can describe firstly certain of the | 
18 conventional equipment which will be required. Where 
19 | the pipeline is accessible from all-weather roads, 
29 the transportation of operations and maintenance 
21 personnel and materials will be by conventional wheele 
oe vehicles. Heavy equipment will be taken to point of 
a use by trailer haul units. The types of conventional | 
ol equipment to be employed will include firstly, personnel 
eo Garrvivers, whichwills consist ofiiight trucks with 
26 | 4-wheel drive providing capability for occasional 
i | travel along the right-of-way and a small complement 
ees of tracked personnel carriers for use in adverse winter 
mh | snow conditions. 
30 | | 








———___—_— Secondly, work equipment, for 
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Fielder, Hurd, Carson | 
In Chief 





use in scheduled routine maintenance activities at 
compressor stations, meter stations, block valve 
locations and along the right-of-way. Types of work 
equipment are: Flat-deck winch trucks for general 
hauling of replacement parts, consumable supplies, etc. 
Flat-deck trucks with hydraulic cranes for loading | 
and hauling. Dump trucks for hauling bulk materials. | 
Wheel-type graders for road maintenance and snow 


ploughing. Wheeled-type tractors with front-end alas 


and backhoe attachments, and welding rig trucks. 





Thirdly, heavy equipment ai. 


is used in major repair operations and includes side | 
| 


boom tractors for handling pipe and other heavy 
items, bulldozers for earth-moving operations, and | 
track-mounted backhoes and draglines. 7 

Lastly, transport equipment | 
which is used for the road hauling of heavy equipment, | 
pipe, valve assemblies, bulk liquids, etc. These are 
trucky type! tractor: units) wathitraiflers. 

Besides the conventional | 
equipment, certain special equipment will be required 
to meet the conditions which are introduced by the 
lack of an access road network, the sensitivity of 
terrain and the extremes of climate. Although the 
applicant proposes to make use of aircraft for the 
transport of manpower and light equipment required in 
scheduled maintenance activities, there will be a 
requirement for surface transportation of heavy equip- 
ment for any major repair activity. The types of 


special equipment to be used will include personnel 
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vehicles, which will most often be light-weight tracked 
vehicles with enclosed cabs to accommodate work | 


\ 


crews, and transport equipment which will be special 
equipment designed to produce a low ground pressure 
by distributing its weight load over a large area of 
contact with the ground, and will be used for surface 


transport of heavy equipment and materials where 





required to protect sensitive terrain. | 
Three main types of low 
ground pressure equipment will be employed. 
Firstly, track equipment providing low ground pressur 
in a variety of configurations and load ratings 
Secondly, balloon-tired equipment similarly providing | 
low ground pressures. 
And finally, snow sleds employing large area runners | 
to distribute the weight of heavy loads for hauls over | 
winter snow and which can be towed. 
Low pressure transport units | 
having load capacities in excess of 40 tons and fully 
loaded ground pressures of 4 pounds per square inch 
are currently available for commercial sources, and 


have been successfully used in the north. We plan to 





equip some low ground pressure units with attachments 
to permit their use in excavation operations. 

In addition, special purpose 
equipment will be provided at different locations. Thi 
Special purpose equipment will include terrain protec- 


tion mats consisting of light-weight sections capable 





of distributing heavy loads over their whole area 


and which can be transported by air to a site -- a 
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| 
repair site for assembly into a work area on which | 
equipment can be moved and operated with a minimum 
disturbance to the underlying terrain; and pontoon 
sets consisting of air transportable float and deck 
modules which can be assembled to provide temporary 
bridges over water crossings and an air-cushioned vehi- 
cle which we intend to have based at Inuvik to trans- | 
port equipment and materials across water bodies 


aurang flooding. 





Mrs Pielder.widl describesthe 
Special equipment I've referred to, using the projector 
G,2itthe dater:. 
The need to use this equipment 
for right-of-way maintenance activity is expected to 


diminish significantly with the passage of time from | 





startup. For example, heavy equipment for earth | 
movement should be required in the right-of-way only 
after unusual developments such as an extremely heavy 
downpour which may have been so violent as to cause 
soil erosion at some point on the line. The need 

for major repairs to the line is expected to be so 


infrequent as not to be statistically noteworthy in 





estimating the frequencies of the movement of heavy | 
equipment on the right-of-way. 

Crossings of unfixozen, rivers 
on the right-of-way will be made by amphibious 
equipment and bridges. After freezeup, snow roads 
and ice bridges can be developed, if necessary, for 
equipment used to transport required heavy machinery, 


fuel, gravel, and other supplies. In the sensitive 
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terrain areas, use of the right-of-way for maintenance 
purposes will be largely by low ground pressure 
vehicles and will also be limited wherever possible 
to periods when the right-of-way is frozen. For 
Maintenance which must be done at other times, aeuorsee 
will be the preferred method of transporting workmen 
and light equipment to the work sites. 

Now I'd like to elaborate a 
battileebitnonhailxratransportation: Our plancéoreéhe 
operation and maintenance of the pipeline contemplates 


the use of both fixed wing aircraft and helicopters 


for line patrol, and for the transport of personnel 





and materials from operating bases to compressor 
stations and other sites. The following are five | 
types of aircraft which we presently consider will 

be used in our operations: 

Type A is a fixed wing aircraft having a short takeof 
and landing characteristics, a variable passenger/cargo 
capability of up to 18 to 20 passengers, or a 4,000 | 
pound load. Its principle function will be the 
transportation of materials and personnel from the 
operating bases to air strips in the vicinity of 
locations of maintenance activity. 
fypeoBerzsiansmalirtixedrwimgtaircnaftrhaving a 
Capacity for three passengers. Its specific function 
will be line patrol. 

Type C is a large fixed wing cargo aircraft with a 
freight capacity of 45,000 pounds. Its principal func- 


tion will be the infrequent scheduled re-supply of 





bulk materials, the emergency transportation of 
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1 Machinery components and work equipment to major | 
a air strips in areas in which the pipeline ie Ge 
3 | accessible from all-weather road systems. This aircraft 
4 | will be chartered when its use is required. 
| Type D is a passenger helicopter having a capacity 
6 | for four passengers and a sling load capacity of | 
a approximately 1,200 pounds. Pesorinerpail shunction | 
a Will be the transport of personnel, tools and supplies 
9 | required in the maintenance of pipeline right-of-way 
10 | and other sites. It will be owned by the applicant. 
| Type E is a cargo helicopter having: a sling :load 
2} Capacity of 8,000 pounds, or in passenger ie eee 
7 a capacity for 26 passengers. Pes peancipal use wilt | 
14 | be the transport of personnel, tools, equipment and | 
15 | supplies for operations and maintenance activities | 
16) requiring capabilities beyond those of the Type D | 
1? helicopter . One based in Inuvik will be owned by | 
18 the applicant and used mainly in the northern section 
19 of the Northern Division. Occasional leasing of 
seal one in each of the Norman Wells and Fort Simpson 
21 | Districts will be necessary from time to time. 
22 | All aircraft will be equipped 
saa to meet the requirements of the Ministry of Transport 
24 | for operation under instrument flight rules. Air 
ie crews will be responsible to the relevant district 
seid superintendent for flight programming and supervision. 
zi For fixed wing aircraft we will have well-equipped 
28 aircraft landing strips at most compressor stations 
fe 


i| 
| where such stations are not adjacent to all-weather 
| 


2) roads. The helicopter offers a convenience that its 
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loads can be placed anywhere along the right-of-way 


without the need of long air strips. 


Mids Silanes Tofethe? applicant's 


alroenatt iwi lithe authorized only. by Senior district 
supervisory staff, who will schedule all routine 
Maintenance work at the remote sites, and aircraft 
line patrols in such a manner that flights will be 
kept to a minimum. Such senior personnel would consult 
current data on wildlife conditions in the general 
area of the required flight in order to assist in the 
selection of a suitable type of aircraft and a flight 
path and altitude which will minimize the affects on 
wildlife. 

At thase time. at ter dabei cult 
to provide an accurate estimate of the number of air 


patrols and maintenance flights which the applicant 


| 
| 


| 


| 
| 








will require for its operation and maintenance purposes. 


We estimate that maintenance flights should normally 
require approximately one to three flights a week 

to each air strip. Line patrols will vary according 
to the season and terrain in the area of the line. 
Most sections of the right-of-way can normally be 
patrolled once or twice monthly. Other sections 
passing through terrain having a high frequency of 
cross-drainage or with slopes subject to excessive 
run-off will be patrolled more frequently and perhaps 


as often as weekly during the spring runoff period. 
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Overflight of the right- 
of-way by aircraft taking maintenance personnel 
tO Compressor and* meter!’ sites: can» beeusedyto 
augment the line patrol programs. The maintenance 
flights will be able to fly at altitudes in excess 
SOfil T7500 feetsthtaneopabrolifdights adeally should 
be at 100 to 150 feet above the right-of-way. During 
periods when flight at this altitude may disturb 
wildlife; the) aixcraft: line patrol could, be: made 
aban aluirtude Ofi00iMtectrand! aylowemaltitudes only 
when necessary to accurately define a condition 
on the right-of-way which appears suspect 
from the higher elevation. 

With respect to aircraft 
related facilities at the planned district base 
locations, it is expected that hangar space and 
storage owned by others will be available for the 
applicant ' Sstaircratts, However, a frsuffacient 
accomodations are not likely to be provided by 
others, then hangars will be built by the applicant 
during the construction phase. Aircraft fuel storage 
will be provided at each compressor station air- 
strip and most helipads. Aiso a heated shelter 
which can be used by personnel in an emergency is 
planned at airstrips and helipads and a vehicle 
Will'bevavaiable jfor transportation of personnel 
from the landing strip to the compressor station. 

En. orderethatatlaeghts can 
be made to airstrips in severe weather conditions 


aireraft and airstrips witli) bey equippedo: to 
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1 instrument flight rule standards. 


fo 


For warehousing and storage 





1ee) 


of spare parts, materials and supplies, main storage 











4 | facilities will be located at each district head- 
5 quarters with secondary facilities at compressor 

6! stations and other sprage sites. A modular spare 

7 | parts replacement system and a centralized shop 

8 | servicing program will be established to minimize 

a | Maintenance in the field. Wherever feasible we will 

10 | make purchases from local suppliers, vendors and 

11 





manufacturers and each district headquarters will 


receive, store and act as the distribution depot 














13) for most spare parts, materials and supplies that 

14 | areirequired for. thelparticular district® operaton. 
15 | Right-of-way storage 

16) sites for such things as gravel and line pipe will 
17 | be established as required. The warehousing and 

18) storage of spare parts, materials and supplies will 
19 | require Tours main types of facilities. Firstly, Cees | 
oh will be indoor storage areas for such items as 

21 | electrical and mechanical instruments, repair parts, 
| cleaning supplies and paint and to provide shelter 
| for work equipment. 

24 | Secondly, outdoor storage 
25 | 


areas will be for the storage of large items,such 








26 | as line pipe, large fittings, valves, pipe skids, and 

| 
any river and swamp weights. Granular backfill stockpiles 
| will be established adjacent to each compressor 
29 station site and possibly at other locations. 
30 | thiardiy, Sueit storage peti 
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which will be established at various locations 

along the pipeline. The fuel storage facilities 

in notthern areas which are generally those areas ina 
Sevci tive lterraini region, wid Wary in. capacity 
depending on location and accessibility. Compressor 
stations which cannot be adequately serviced from 
commercial sources will have facilities, to, store 
sufficient fuel for up to one year of normal 
Operations and for emergencies. 

Fourthly, propane storage 
will be at compressor stations which require propane 
fOr gas chilling. Wath.respect. to. deliveries. of 
fuel to those locations and propane to those areas 
having all of which have all weather access 
highways, the storage tanks will be replenished as 

the need dictates keeping in mind that there 
should be sufficient supplies at each location to 
meet any emergency situations and to provide a 
reserve supply. 

For fuel. storage, sites 
in sensitive terrain regions near the Mackenzie 
River or.the Beaufort Sea, it is, proposed that 
fuel will be barge transportec during the summer 
months. Where the sites are not close to wharf 
facilities, the fuel and propane requirements 
will generally be barged transported to storage 
tanks at the wharf facilities to be stored until 
such time as conditions permit the transportation 
of fuel to those sites. 


Finally, under the heading 
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of equipment I would like to talk about fire,safety 
and survival equipment. 

The safety of operations 
and maintenance personnel will be maximized by in- 
tensive training in the operation and use of 
all stationery- and mobile facilities and by the 
provision of safety and emergency equipment. The 
applicant will , where conditions dictate, provide 
personnel with northern survival training, special 
cold weather clothing, communication facilities 


linked to the gas control centre, automatic radio 


locator equipment, food rations and emergency shelter. 


Where appropriate, all aircraft and ground vehicles 
will carry a full complement of survival equipement. 
Each compressor station will be equipped with a 

gas detection system, alarm system, fire detection 
system and automatic fire extinguishing system. 


Normal safety equipment such as first aid equipment, 


breathing apparatus and hand operated fire extinguisher 


will be located at strategic locations within each 
compressor station and communications site. 
Each district operations base will have equipment 
for evacuating injured or sick personnel from 
all points in the pipeline in its district. Where 
local firefighting and emergency equipment and forces 
are available, consideration will be given to 
having the applicant'support such facilities. 

I mentioned earlier that 


Mr. Fielder, using the projector for charts and 
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tables would describe in more detail the organizational 
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structure, the personnel and equipment we propose. 
I think, Mr. Marshall, that presentation might fit 
int bese just- ae this: post. 

MR. MARSHALL: Thank you, 
those are the charts and tables that are at the 
back ‘of+ 18>B? 

A Thatadsr correct: 


MR. MARSHALL: Mr. Fielder. 


WITNESS FIELDER: 


A As Mr. Hurd mentioned, 


wWeethnought» at Might be useful for clarity to stop 
at this point and just briefly repeat some of the 
things that he has already said but in a pictorial 
fashion. This map shows the boundaries of the 
aivisions and districts Mrs Hurd referred to. 
The northern division is of course of most interest 


Covchiseinguiry and you, “will see’ that 1 has 


been subdivided into three districts with headquarter 


in Inuvik, in Norman Wells and in Fort Simpson. 
The operations headquarters for the whole system is 
planned to be in Calgary. 

Hits echare. portrays, tne 
manner in which the districts, down here the 
divisions and operations headquarters are ranked, 
Now, you will see that operations headquarters are 
in the number one spot followed in the hierarchy 
by divisions and districts. 

The personnel who work in 


each division will be supervised by a division 
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In Chief 
manager who in turn will report to the director 
of operations. Reporting to the manager of the 
northern division will be the administrative 
assistant who is responsible for personnel, public 
relations, safety and training programs and the 
clerical work required in the division. 

Also reporting to the division manager is the 
division engineer who is responsible for the 
resolution of operating, technical, environmental, 
problems and the maintenance of lands and rights- 
of-way. 

The superintendents of 
the three districts also report directly to the 
division manager. 

The southern division 
is organized in the same manner but has only 
twoadistricts. 

This slide shows the manner 
in which the personnel in each district are 
organized. The district engineer, the clerical 
group and the aviation group all report directly 
to the superintendent in a support role. The 
Maintenance supervisor who is responsible for 
maintenance of the pipeline and right-of-way as 
well as some station and work and transportation 
equipment also reports directly to the superintendent 
as does the chief technician who has a staff of 
controls, communication, measurement, electrical 
and mechanical technicians to carry out station 


Maintenance. 
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This table, 
212-D shows the anticipated personnel requirements 
for the Northern Division for the first five years of 
Operation. You will note that 217 people -- that's 


208 in theyvdistrictstand 9. anfPthe divisions *==' wil 





Ooperatenantotal o£ 18) compressor) stations sand: 1,314 
miles of pipeline north of 60 degrees north latitude 
in Canada during years 4 and 5. The year designated 
one on this chart is the first year that gas flows 
through the pipeline system. It's our intention, 
however, to use the construction period as much as 

is possible as a training ground for permanent staff. 
Many of the people required to fill the 0. & M. posi- 
tions you see on this chart will therefore be hired 


up to three years prior to the year designated one. 





During the period when the 
Pipeline is: notrbeing constructed, in’ the summertime | 
in the Arctic, for example, some of these trainees 
will be used to monitor the right-of-way on which line 
has already been constructed. 

This table 212-E shows a 
comparable breakdown for the Southern division, 

The following three tables 
Sth-Apeslb=B ji andr3l inc isproviide ialbreakdownvof othe 
Many types of ground transportation and work equipment 
which are expected to be required in the three northern 
districts in Canada: Much of this equipment will be 
Surplus at the end of construction and will be over- 
hauled as required for use during the operation and 


maintenance phase. In the Inuvik District, please 





; » SRR en ET th 6 
ae ye ii i as 


| 
| 


\Snaenatups stew bes AG EI SI LOGE ETE, MIO LE to neays yrsm 


Krorns2ron sowie add nt bexiwpes od OH. hraggogxs gxB doisdw 


anil doidw no yvyaw-2o-2dela sade wodegnom os bear edi Liiw 


es a 
melis? , bat yigetet 


,sids3s eit 

































eiramexriupe Lanctorisg betsckokwns ei evorie aks 
to wieey evi? stark? orld +103 ‘nuitebelbarbesedsxon eft 22 
e‘gady -- slees@ TiS sedt efonm Chi vey -noliisiego 
{fiw -- enoseivib etfs AP @ bts yetetaselh eit al BOS 
bré,. Bas. enoelyate soseexrqmom ef Jo Letost « osazeqe 


{ 
shutizel deaod Bseipeb Ue) 9 Giyaen enilagiq I¢ esitm 


eo av & + @ WwW & Fs 


botsnplaeh casey sf! 2° Sie © ebey eniazb shsie> af 
ewolk esp Joad; teey Sere’ SAa eh atedo etls ag eno 


=e eee 


oOldgmeiai we etl  Mesevea Srtisels oft ApeorAs 


es foom as Sorieg, doLvsez2enos ait? sey O23 .wevewor 


a taonsnveq tot Pardaie yabnleyg 5 co ol divaog ar 
-teoy M .O edy Lf) 2d beeper Siqoe, odd 36’ yrs 
batid od stoteterd Iiiw seed Bis. to ose soy Broz 
.eno betanplash asst orig Ga POR%G aise, souls oF qu 


aij noiW bolitea sit pag 


emitcismamue eft cf ,bedSsurtenes Papeda ton =z enitecg.tgq 
osiinns seere Fo ange .olameke! ao? \ ote tA edd nt 


. badorutenoy nead vbssalavesd 
6 eWwode S-SIiS eldas ace 
“otzivib avedgwod si tok mwObisexd «1 dexpqnon 
ealdeay' esind paswolltod sam 


aft 0 mwobsiessd 6 abiverd (D9 ELE Bre .2-{ ff ,A-~DLe 


ed iliw soasmoatyps! eins bo sem spbere) ne atoirs2ib 
-ravo ed tliw bare. ndidoutsenes ‘40 Be! pr asl aglowe 
bas woljsvaqe sua printuh Sey 92 bee ey 


easelg \goivissd Aivunt ons aby Tee 


5224 


ALLWEST REPORTING L.-TO. 
BRIN AB? 27, BasG.. 


ho 


























Fielder,, Hurd, Carlson 

In Chief 
note that the equipment will be stored at each 
compressor station location shown across the top, 
whether or not this station has been constructed, so 
that the right-of-way is travelled as little as 
possible. Note also that L.G.P.s, standing for low 
ground pressure vehicles, and air-cushioned vehicles 
which we refer to as A.C.V.S are also listed. I 
plan to make a special presentation dealing with 
these types of equipment a little later. 

Q Thank: s70Uj;gMr «Pie ldesx,. 


Mr. Hurd, perhaps when we get the lights back on you 


could continue then with the description of the a areue 


plan. 

WITNESS HURD: .Yes. Very 
briefly, Mr. Marshall, just to highlight the proposed 
pipeline and compressor station startup plan, the 
Startup plan are the operations which could be used 
for taking the pipeline from the point of post 
construction to becoming a fully operating pipeline 
system. Prior to startup, operating and maintenance 
personnel will be thoroughly trained and familiarized 
with the operations procedures and with the equipment 


forming the pipeline. As sections of the pipeline 


are completed, continuous maintenance will be conducted 


as required. A written startup procedure will be 
prepared and provided to personnel for each facility 
before actualpstartup- ofthat) facility. 

Now firstly, after satisfac- 
tory inspection of the line and calibration of the 


Meter stations, and after receiving clearance from the 
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Next, to highlight briefly 


the routine operations and maintenance procedures. 


ees The proposed communications system will include 
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1 gas. -control®centre,*the*line will be purged-of air | 
2 | byGiibling \itowith “nattral’gqas*: In preparing the 
3 compressor station facilities for natural gas, the | 
| high pressure natural gas piping will be tested and | 
4 the emergency shutdown controls and the leak seteceten | 
‘a systems will be activated. Any liquid or dirt drawn 
7] from the scrubbers and station header piping will be 
a collected in a common blow-down tank to avoid any 
9 emission of material which might be harmful to the 
10 environment. When natural gas becomes available from 
| the line, the compressor station purge has been com- 
#2 pleted and an acceptance inspection has been made, 
as Operations personnel will carry out the pre-planned 
14] Startup program “to -bring=the* com pressor station into | 
a operation. The fuel system will be pressurized, | 
Le | turbine-driven generators will be activated, air 
aa compressors will be started, station raw water and 
18 treated water will be tested, and finally the com- | 
19 | pressor ‘station units will be started up and'all | 
20 pressure, temperature, vibration, and speed signalling | 
-s devices checked, and operating limits adjusted. | 
he Technical personnel who will 
| 
23 bervat “che* compressor stations Ona 24-hour basis juntil 
ial the applicant is satisfied that all station equipment 
“a is performing to specifications, will closely monitor 
a the operating compressor stations after startup to 
aH ensure that any defects will be remedied amie 
285} 
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In Chief | 

1 equipment to monitor operating parameters, co- | 
2. ordinate field operating and maintenance personnel | 
3 anc tarveratiiy, co-ordinate igas <quantityvand quality 

4 | demands, and provide information on local conditions 

aa along the pipeline. Maintenance of these systems 

6 | will utilize modular unit replacement of defective 

7 parts in the field, with repairs to be carried out 

3 in the applicant's work shops or by the manufacturer 

a Or service organization. 

10 | The igasncontro kacentre will 
ee | conduct flow studies to optimize the use of the 
12 pipeline and to ensure that gas quality standards are 
13 | maintained, and will have a predominant role to play 
14)| in the initiation of established emergency | 
15 | procedures when an emergency situation is communicated, 
sell to it by its monitoring system. | 
17 | The division headquarters om 
18 administer and co-ordinate matters concerning aon 
19 personnal relations, employee safety training, public 
20 | relations, engineering, and the environment maintenance. 
21 The preparation and implementation of contingency 
DG) 


plans for line breaks, station outages and fires 








23 will be a combined effort of both the division and 

24 | district headquarters. Each district headquarters 

25 | will be the co-ordinating centre for all operations 

26) and maintenance activities within that district, 

uP including the inspection, maintenance and repair of 

an the line, right-of-way, compressor stations, communi- 

ae cation sites, line valves, meter stations, river 
Wes) crossings, and erosion control facilities, the 
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Pichi t 
2 monitoring of Cathodic protection system, the mainten-_ 
7h ance of vehicles, roadways, wharves, air strips and 
3 equipmenteand the condutting of line patrols. A 
4) district maintenance shop will serve as the central 
3) maintenance depot and mobilization centre for Siren ere | 
6 | maintenance personnel and equipment. A typical 
7 | district maintenance base will include a vehicle and 
8 heavy work equipment service area, an area for welding, 
9 | a machine shop, a repair -- a mechanical repair shop, | 
10 | and facilities for electrical controls and communica- 
11] tions equipment repairs and servicing. 
\ 
12) With respect to compressor 
13 | stations, under normal operating conditions the routine 
14 | Operating functions of starting, stopping, and controll- 
! 
15 | ing the output of compressor units and refrigeration | 
| 
a | equipment to maintain station throughput, plus the 
17) recording of operations data will be under the control | 
aoe of the remote command of the Gas Control Centre. 
| 
19 | The physical functions of 
20 | servicing compressor and refrigeration units and the 
21] auxilliary support systems will be performed by 
22 | maintenance personnel during their routine visits to 
23 || the stations. To accomplish this, maintenance pro- 
24 grams will be initiated to schedule inspections and 
25 | repairs of equipment and controls at regular intervals 
sao before deterioration of any individual unit or control 
side sequence results in an emergency shutdown. 
28 | Further, predictive oon oe 
295 programs developed from trend analysis of the maintenance 
30 | information system data, plus mechanical inspections, 
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sos hd ach aad Fielder, Hurd, Carlson | 
In Chief | 

1 and gas turbine refrigeration equipment and compressor : 

2 performance tests will permit the scheduling of | 

3 maintenance inspections and programs to replace such 

4 things as bearings, and to clean fuel nozzles and | 

5 compressor blades. 

6 | Technical specialists located 

7] in the applicant's operations' head office will be avail- 

a able to advise and assist on operations and mainten- 

9 ance problems, when necessary. | 
10 | For repairs resulting from major 
aa breakdowns, modular spare kits -- spare parts kits 
le | will be available in the district operating bases. 

a Such items as complete combustion liner kits, gas | 

14) generator sections, and turbine rotors, will be 

15 | replaced on site. Consumable spare parts and supplies 

io) that are used in routine maintenance will be stored 

17 | at the stations. i 

18 | With respect to right-of-way 

19 maintenance, the right-of-way varies topographically, 

ou environmentally and climatically, and maintenance 

2a | procedures must be developed to meet local conditions 

ee in each district operating base. In the Norman Wells 

mi and Fort Simpson Districts, there will be considerable 

= stretches of muskeg terrain and discontinuous adage | 

ae As the gas will be chilled in most of this area, any 

as | necessary excavation around the line will encounter 

a frozen soil and special procedures will be required 

ee for any excavations. 

af The remainder of the pipeline 
Stee in the Northern Division will carry chilled gas through 
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sensitive terrain regions. These regions will require 
particularly careful techniques to promote successful 
re-vegetation after local maintenance and repair 
procedures. Gravel for any necessary backfilling 

of excavations will'be stockpiled at ntervals along 
the pipeline right-of-way. Surface access to points 
along the right-of-way in permafrost regions will be 
restricted during the summer months and therefore 
helicopter support will substitute for overland 
travel,wherever possible. 

During the summer months 
overland movement with heavy maintenance equipment 
will be undertaken only if severe right-of-way damage 
is apparent, or if the security of the line is 
threatened and there is no other way to transport 
men and equipment to the point on the right-of-way 
where they are required. 

Where corrective measures can 
be safely postponed, maintenance will be delayed until 
freezup. Where the line passes through drainage 
areas, instability of the surrounding terrain can be 
controlled by the use of pipe drains to remove excess 
water. Grouting will assist the sealing off of 
spring flows and sheath piling and rip-rap can streng- 
then unstable conditions. Unstable slopes which may 
develop on or close to the right-of-way will be 
monitored and checked regularly. Surface water which 
may flow across or down the ditch line will be con- 
trolled by terracing gravel fill or re-vegetation. 


The right-of-way will be 
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seeded during the spring following construction. 

This will provide the initial plant cover on dis- 
turbed portions of the right-of-way, and also on 
borrow pits and haul roads. It will be necessary, 
however, to maintain close observation of the success 
of re-vegetation programs during the first summer, 

as the backfill crown settles and compacts, it 

may prove necessary to re-seed portions of the right- 
of-way during the fall of the first post-construction 
year. Fertilization will be required to obtain a 
suitable grass cover. The status of re-vegetated 
cover will be maintained by means of trained obervers 
in the line patrol aircraft and large-scale aerial 
photographic sampling techniques. It may be necessary 
from time to time to make ground checks on areas 
Suspected of a decrease in the plant cover to confirm 
the need for remedial measures. 

The line patrol, as I men- 
tioned earlier, will assist in the identification 
of unusual occurrences on or in the vicinity of the 
right-of-way, and will permit early repairs of any 
defects. 

The conventional type of 
line patrol is by aircraft. Where there is a possi- 
Delitve of disturbing wildlife by aireraftt patrols, 
the patrol program may be suspended -- may be 
supplemented by ground patrol carried out ina 
small vehicle suitable to the terrain of the parti- 
cular right-of-way being patrolled, or on foot by 


at least two specially trained individuals. 
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~ All patrols will be under the 
Supervision of the district superintendent, who will 
ensure that the timing of the patrols reflects any 


4 | known environmental facts peculiar to the area being 





5 patrolled. 
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BURNABY 2, B.C. Fielder, Hurd, Carlson 
In Chief 
| 
The ground patrols will 
2 A ; : 4 ee | 
include inspection of all above, ground facilities 
3 : ; : ; 
on the right-of-way and river crossings, hackfill 
4 ; : ; 
on the line, monitoring systems,and drainage control 
5 
measures. 
6 | : 
u The combined air and 
7 | bar | 
f ground patrol on scheduled programs will facilitate 
8 | ; ; : 
; the proper organization of maintenance work throughout 
9 5 
the year so that ground transportation for maintenance 
10 | india ' 
| purposes in areas of the pipeline will be kept to 
11 | “we | 
a minimum. | 
12 | : 
| Access roads will be 
13 | : , 
. maintained regularly to insure that they will | 
14 | | 
f be capable of use when required. Airstrips and | 
is jj pee, . | 
} related equipment will be maintained in a serviceable 
Waa | 
| conditron throughout the year. Attention will. be | 
17 | | 
| given to drainage measures to prevent any ponds of 
18 | ; 
| WALGr trom LOrmingd On, Or adjacent to the airstrips 
19 | . 
Whiten May attract ,clrds Or Tesult in Sort Spots 
20 | . ; ; : | 
| SLT LCe Liat Would Minder a1rTecrarte Operations. | 
211 | 
To some extent, the pipeline company's equipment and 
22 
manpower may be used in this work. But it is anticipated 
23 
| that much of such work will be contractedto local 
24 | 
| contracting companies where those services are 
25 | | 
| avaiable. 
26 | 
| Mr. Marshall, one of the 
ye) 
Pipeline Application Assessment Group requests 
28 | 
/ for supplemental information dealt with monitoring 
29 
and I would suggest that this would be the place 
30 | 
nee | to highlight our response to that question. 
| | 
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Ti Cuvee. 


MR. MARSHABE: Fine, that 
is questaoninumberi 55, sar ,cins the exhibit: 70% 

A Question 55 read and 
I will read through thé question first. 
"The applicant is requested to list and describe 
performance monitoring procedures that he enamel apply 
where necessary and particularly procedures for 
repetitive or instrumental measurement of such 
things as sediment concentrations in water, toxic 
Materials, slope movement indicators, permafrost 
regression or build up, pore pressures, flow 
velocity in culverts, fish and benthos populations, 
mammal and bird populations, progress of vegetation 
growth and other parameters refered to in guidelines 
one to nine’ 

Our respnnse, and I will 


summarize it very briefly, it is contained in 


the volume that has been circulated, I will summarize 


it very, very briefly, was performance monitoring 
will be carried out using three approaches. 

The first is the normal pipeline right-of-way and 
auxilliary facilities monitoring which is described 
in-section 13 B -- which is usually done by aircraft 
but sometimes by walking the right-of-way. 

The second technique 
involves the monitoring of known critical areas such 
as slopes and usually would require instrumentation 
to provide information on critical factors such 
as pore pressures in the case of slopes. 


The third approach proposed 
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Pe lider. turd, Carlson 
In Chief 
in our response involves the highly detailed monitoring 
of changes in specific and carefully chosen areas 
where a great deal of data has been obtained on | 
environmental factors, such as wild life, vegetation, 
water flows, etc. The results of this detailed 
monitoring will be extrapolated to similar areas 
along the pipeline. 

The first type of monitoring, 
the line patrol has been used extensively in Canada. 
In areas where environmental disturhance could be 
Gaused iby .Low, flying aircraft, overflights will be 
timed so as to minimize impact. 


The second type of monitoring 





involwes 4na4 watch ion jsuch..factors as. slope 


stability, pipe movement, ground thermal regime, 
foundations. and flow velocity in culverts. 

Tocdeal first wath slope 
stability, long term instrument monitoring will be 


considered for all marginally stable slopes. The 





monitoring system will consist of instruments and 


| 
| 


markers which will be read periodically as part of the 
pipeline monitoring program. The principle instrument 


used to monitor the stability of slopes will be 





piezometers which will be installed in drill holes 

at the depths where changes in the pore water 

pressure would be of concern. Subsurface temperatures 
will be measured at critical points on the slopes 
using strings of thermistors, diodes or other 


temperature sensors installed in drill holes. 





Slope indicators will be used to measure downward 
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In Chyert " | 
1 movement of slopes particularly where long 
“| term creep could disturb the integrity of the | 
3 pipeline. Surface movement will be monitored by | 
A photogrametric methods using aerial photographs of 
5 the slopes on which photo identifiable surface | 
6 | markers have been installed. 
7| For pipe movement in | 
8 previously identified critical areas the pipe conditions 
¢ will be monitored regularly to provide early detection 
10 | of any detrimental conditions of frost heave, bouyancy 
11 | and settlements. The movement can be measured using 
| 
12 | marker rods. For ground thermal regime, ground temper- 
13 | atures will be measured with strings of temperature | 
14} sensors installed in intervals down a drill hole 
15 | and read manually, automatically or remotely. 
| | | 
16. At compressor stations all ground condition monitoring | 
ANY instruments will be read manually by operating | 
| personnel, PPipesmovement,nif any , and ground 
19 | temperatures will be recorced. 
29 For flow velocity in culverts) 
2a | the water velocity will be monitored where any 
| potential for fish disturbance has been identified. 
23 | A maximum head water level corresponding to the 
| design flow for fish passage will be determined and 
25 | actual post construction peak head water levels 
26 | will be recorded periodically to-insure that the 
ny design headwater load is not exceeded. 
28 | The third type of monitoring 
oo is well illustrated by the intensive work done at 
a | Chick Lake where we have conducted monitoring 
| 
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In CHief 
1 Studies for the past two years. Se to select 
a futher sites when approval is granted and believe that 
3] government monitoring sites along the upper Mackenzie 
4 | which may be created for monitoring the impact of | 
3 the Hhghway may also provide valuable information. | 
6 | The program at Chick Lake monitors VWegetation® fish, 
7) both in Chick Lake and on the Donnelly River system, | 
8 mammals and birds. 
9 | MR. MARSHALL: I take it, 
10 | Mr. Hurd, thattakes us to Maintenance of measurement 
11 | facilities? 
12 | A MeswaMryeMarshald., that 
13) is correct. 
M4 To deal with that subject, a 
15 | detailed maintenance and inspection program of the 
16 | measurement equipment will be developed once the | 
17 | actual equipment has been finally Re Sheds thei : 
18 A tentative program would include one, rout#ne inspectio 
19) of the major meter stations at the receiving and 
a delivery points and of meters at compressor stations. 
21] Circular charts on meter recorders will change 
ADs automatically each 24-hour period and will be 
23 collected and replaced weekly. Meters will be 
24, zeroed at receipt and delivery meter stations and 
25 | will be calibrated monthly at major meter stations 
26 | and semi-annually at compressor stations. Meter 
a runs will be removed for inspection and gas quality 
28 | sensing equipment will be inspected and calibrated 
29 | as experience dictates. 
30] To deal next with waste 
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disposal. Maintenance personnel will regularly 

conduct tests of clear sewage effluent to insure 
compliance with Government water standards. The 
Sludge removed in the biological sewage treatment 
process will be incinerated. Maintenance personnel 
working at compressor stations will be required 

to incinerate all combustible solid waste and 

bury all non-combustible waste in appropriate locations 
The waste generated at district and division head- 
quarters and personnel housing will be generally 
domestic waste comprising combustible refuse from 


the offices and shops and ‘the normal residential 


wastes of garbage and sewage. It is expected that such 





sewage treatment and waste disposal will be integrated 
with community facilities. 
| Finally, water treatment. 
A tresh water Source foreach Compressor station will 
be located and developed during the construction 
phase of the system. Where necessary, the 
maintenance crew will haul water from a supply | 
source in an insulated and heated water tank to 
refill storage tanks at the stations after treatment 
by portable water treatment units. 

I would like to deal next 
with contingency planning and first with major 


pipeline repairs. | 
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A part of contingency planning 
must consist of pre-determined plans of action to be | 
utilized in the unlikely event that a major pipeline 


breakeoccurs. ~The’ following will describe ina 


general way the conditions and the considerations 





and the main courses of action which would be required 
in the case of a major pipeline break. 

Firstly, no single emergency 
repair contingency plan can be developed for the 
entire pipeline because of the wide range of physical 
conditions encountered along the pipeline, and the 
seasonal variation of these conditions. Accordingly, 


specific contingency plans for shorter sections of 





the line will be prepared. Information compiled prior} 
to and during construction will be available and will | 
include final line route and profile, location of 
Berea edn ade £oO theiright=ef-—way, location of 
facilities such as compressor stations, block valves, 
air strips, type of terrain and sub-surface soils, 
depth of cover, types of backfill material, and de- 
tails of specific construction provisions, location 
and size of backfill material storage sites and 


borrow areas, hydrological data and the location of 





water bodies suitable for aircraft use, and reference 
data sheets specifying local environmental concerns 
and related protective measures. 

Each sectional contingency 
plan will be in the form of standing orders listing 
the manpower, materials and equipment needed to affect 


a major line repair of various magnitudes and the 
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In Chief | 
i sequential steps for their utilization. | 
2| Recorded data peculiar to | 
3) eachesectionaleplanscouldjanclude s+ andj the: list yis 
4 completetin Section 135B,)Mr.!\Marshall, I*1l pick eat 
a few examples from that list -- the location and | 
6 | content of the equipment storage depot nearest to the 
7 | line section, the optimum routing and method of 
8 transportation of men and equipment from these | 
9 depots to points on the line having regard to the 
an different seasonal and environmental corstraints, 
ily Lists of £ne-tocations,andnquantities;of pre-tested 
te pipe lengths, heavy repair equipment units with loading 
13] and dispatch sequences for their transport 
14 | by road haul units and/or low ground pressure units. 
15 | Toy dOse.ONewWsthytheslise ,sithe | 
16 list wil, include..also, lists,of ;regironal.contractors 
| outlining their capabilities and the possible assist- | 
18 | ance that theyamight: bejin) Lines repairaapLists of 
19: regional agents of governmental bodies to be notified 
20 in emergency situations and identification of 
21 specific local human and environmental concerns and 
22 procedures for emergency use of land adjacent to the 
23) right-of-way. The transportation of men and equipment 
24 will be by existing all-weather roads to the extent 
25 | possible, and to areas not so accessible by aircraft 
26 in order to cause the least disturbance to sensitive 
27 | terrain. Emergency transportation in soft terrain 
ae situations could be affected in the following manner: 
29 | (a) with the exception of pipelayers, backhoes, 
__ 30] dozers and replacement pipe, all of the equipment 
| 
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In Chief 


required in a major line repair operation can be 
transported by helicopters. The heaviest loads which | 
cannot be transported by any type of helicopter avail- 
able at the present time is the chassis of a pipelayer. 
The low ground pressure transport units proposed for | 
the pipeline can haul the chassis of a pipelayer with 
the ancillary equipment being hauled by helicopter 
or other low ground pressure vehicle. 

The air cushioned vehicle 
will be based in Inuvik and will be used where appli- 
cable in emergency situations within the Northern 


Division to transport heavy equipment over rivers in 


flocdistages Athreakbmconsisting =="a break resulting 





in the escape of appreciable quantities of gas and 


its “location will be detectible from changes in the 





data shown continuously aththeeGas Control «Centre. | 
Upon such detection, the pertinent specific contingency 
plan will be implemented through a sequence of 


events which could be as follows: 





(athics to ally the esitationsawtll automatrea bly 

shut down 

(b) The Gas Control Centre will direct investigation 
personnel to the location of the break. 


(ec) The Gas Control Centre will athenmotifyuthe 





manager of the relevant division, gas producers, 
users and shippers, and agencies of government 

(a) The support supervisor will immediately dispatch 
the required -- the personnel required to load and 


transport materials and equipment to the repair site. 


On arrival at the line break, 
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L the repair supervisor will report the location and | 
2) the nature of the break,and the conditions at the | 
3 Site. The repair crew will then report on the extent 
il of any gas flow from the break, ensure the closure of 
4 mainline block valves, open blow-down valves as required 
6 | to hasten the depressurization of the damaged line | 
7 segment,and lay out the repair site in anticipation | 
8 of the arrival of repair equipment and materials. 
9 Then sufficient additional 
10 | Maintenance personnel will be dispatched to the desi- 
ot gnated equipment depot to man the first 12-hour 
120 shift or repair operations. A second complete crew 
13| will be provided to permit repair operations to con- 
M4 tinue on an around-the-clock basis until the repair 
is is completed. 
16) The repair materials and | 
17 | equipment will be dispatched from the depot in a 
18 | sequence related to the order of their required 
al use at the repair site, beginning with terrain pro- 
20 | tective mats, any necessary repair site camp equipment 
21 including water supply and waste disposal units, and 
zy other helicopter transportable equipment indicated 
ial by the specific contingency plan. 
=e In the absence of suitable 
cs, flying conditions, this equipment will be transported 
26 | by the combination of road haul and low ground pressur 
a Vehacles over the routes indicated in the sectional 
| contingency plan for the prevailing environmental 
29 | conditions. The pre-tested replacement pipe sections 
30] and the heavy equipment required for excavation and 
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In Chief 
sl také agbveak vat this (pointy 8Ilt's kindsoffainatural | 
2h break in the presentation. Mr. Goudge has suggested | 
3 that they are ready for coffee. 
4 - THE COMMISSIONER: All right, | 
5 we will break for coffee. 
6 | (PROCEEDINGS ADJOURNED FOR FEW MINUTES) | 
nt (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
8 | 
9 
10 | MR. MARSHALL: Mr. cag 
11} at the coffee break you expressed an interest in the 
12 | : . 
| reports that Mr. Fielder had referred to in connection 
| i 
13) Within s™RUuSssian trip, and that Mr. Scott had made reference 
{ 
= | to. Mr. Fielder's report is entitled: 
a | leeRepore onWlmimito’ U.S.S.R. of the Canadian | 
| | 
Ao | Gas Working Group, November-December, 1974." | 
17 We'll file a copy of that as an exhibit. 
| 
| The other report which we have 
de a cCopysiot tinaithevofificeupstairs;-is: entitled: 
| 
20 || 
raph 
Ze 
23 
24 || 
25 | 
26 | 
Pg 
28 | 
| 
29 | 
30 | | 
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Fielder, Hurd, Carlson | 
In Chief | 


(PEReponie on Trapewor UNS SAR. of) algroupr.of | 
Canadian experts representing the Canadian 

Gas Drilling Production Processing and Pipe- 
lining Sub-Groups, November-December, 1974." 


This is a draft report, it's prepared by the government, 


| 


as I understand it, and very recently -- I think it 
was last week -- they got out the final version of | 
the report. We Cans mimyouy like, obtain a copy of 


that-and file it, if thatisryour wish: 
THE COMMISSIONER: Would you, 


please? 


MR. MARSHALL: In the mean- 


time -- 


MR. SGOTT: Will that be file@d 





today /fitir .2iMarshall LP 

MR. MARSHALL: Mr. Fielder's 
report can be filed today; the other report is still 
in draft form, but if you'd like to have the draft | 
filed, that can be done, I suppose. It might be 
better to have the final report, since we know it 
exists. 

MReiSCOLT: Mit would be 
better to have a draft report soon than a final 


report later. 


THE COMMISSIONER: Well, 





would you file Mr. Fielder's report and the ar ait, 
and then file the final report when it's available? 
MR. MARSHALL: Yes, Sir. 


THE COMMISSIONER: Thanks 


very much. 












fy wt 


_ 






















jibes ocd puksaese andut eer Ke Rites > 


- 


p | A ~~ r 7 * « j 7 - ¢ 
saqgit bas priisessortd - aes 2 fe) 
i i 
FOE , ae mesos + Teqirave ut V BQthO Te ~ dae ee omit | a 
i ' ¥ ' 


7 - P » a> » = ‘ 7 
feather si2 yd betegoug @*at sPeedex Jtath « ef erat 
- 


a. 10. Quotp sa To ©G.@.U oF '¢ 
; 
\ 


}i Auidt+ I ~+ Vlanevet view BROWSE Pebsvesehta T es 
{ 


| 10 oLel2av Sim | Sei Apo Joop Yett«-- s#ssv seal esw 


%¥o yqoo S fiLotda ,etrl 2O¥ TEAMED SN . srogez of? 


—Hatw woy le*+eda Te‘,%i sili Sas gan7 | | 

r f Gu i ia j a) aE " - 

| 4” ae. 1 _ 
) Saexseic 

- 
; ; J tM ae 

~- emit 

f 3 : ’ J Lv 2 a. * Mi ' 


Sllacexe lM Vyebet — 


ita ak J10g3% Dorso ent syebew helit od apotdoger = 
th oda sven on sphbl "UN fi dud , tot S3nsb nt 7 
-d thoia GD .cshogygve a Vetieb ad noo cteft GReLia: | 
dit woes ew lenite \duoget £agts es oved oF 14939¢. “4 is 
ie agebees | 


\ id Livow ri > POQDe aM F 


iti s mpd coos taager Aesth # eved of tets 


Lisl. -ASHOTCEIMMOS HHP. 


i 

1 

! 

| 

| , 227675 ai: Bz < T: it nSue 
| 3 a6 pose ela ales sane : 


Seldsiievs a'si csdw cioges isan 


a 


Oo 


~2L8 (28%, 02¢2ARBHAM iM ~ a 


atnait? | ional si 
| 


ado 


ty ia “ae 





ALLWEST REPORTING L-TD. ; 5246 
BURNABY 2, B.C. 


























Fielder, Hurd, Carlson 
in Chief 
(MR) fFLELDER'S “REPORT ON VBSIT TO[UsS/SeR; 
MARKED EXHIBIT 124) 
(DRAFT REPORT OF GOVERNMENT OF CANADA ON 
ABOVE VISIT MARKED EXHIBTT 125) 
MR. MARSHALL: Mr. Hurd, if 
his description of the stirring of paint for the 
you would continue with /coloring compressor stations, 


various hues and other such matters which seem to be 


of such interest this morning. 





WETNESS HURD:¢c Oureplans to 
Paint LEhnesstationsehnatMarshallyaareqto useaa) color 
of paint to render them invisible. 
(LAUGHTER) 


6 
Mr. Marshall, we had just 


| 
dealt with the sectton in 13 B which was contingency | 
planning, and that part of contingency planning which 
dealt with major line repairs. Two of the questions 
asked by the Pipeline Assessment Group relate to that 
subject, and it seems that this might be a good place 
£0 insert some HNighlightsto& Gur. responses to those 


two questions. | 


Q Would you begin then, 





Mr. Hurd, with response to question No. 22, 
"Off-road vehicular traffic required for 
contingency repairs." 

A Yess That question 
was a series of questions. The first had to do with 
the frequency of pipeline ruptures. To highlight our 


response just very briefly, the statistics on the 





frequency of pipeline ruptures on some 13,000 miles 


of large diameter pipeline in the U.S., indicate an 
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Fielder, Hurd, Carlson 

In Chief | 
average of some .077 ruptures per 1,000 miles per 
year. On the basis of these data, the portion of 
the Arctic Gas pipeline located in the north might 
experience one break approximately every 10 1/2 years. | 

Reports obtained from three 
major Canadian gas transmission systems operating 
approximately 7,000 miles of 30-inch to 42-inch pipe- 
line for a period of 17 years yields statistics which 
indicate that the portion of the Arctic pipeline 
which lies within permafrost areas might experience, 
approximately one break every 9 1/2 years. 


The above statistics, when 


applied to the applicant's proposed system, are believed 


to be conservative, particularly because of the fact 
that the most serious concern in the south-- that is : 
damage by outside forces -- will be considerably 

less serious in the north due to the eee ere 


tamvted activity in this area by others. 





the Us. ctlatistics indicated 
that the cause of approximately one-half of all 
reported ruptures has been outside force, and parti- 
cularly equipment operated by outside parties. 
In addition, material specifications POG cals 
system, are based on the highest standards yet 
developed in the industry. The risk of corrosion is 
much less in a refrigerated system installed in 
permafrost soils where liquid water cannot exist, 
either in the inside or the outside of the pipe while 


it continues to operate. Both these factors will 


reduce the likelihood of a failure in the main a 
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Prelder,: Hurd, Carlson 
In Chief 
i It is anticipated that these 
ve factors will tend to limit rupture incidents to says 
3 | one in 20 years. 
4 The question dealt with the 
= | seasonality of repair. To summarize very briefly, 
6 | Spring and summer seasons are the perods when | 
7 damage probability el be the greatest, and repairs 
| most: difficult, 
@| THE COMMISSIONER: Excuse me, | 
| 
my Mi Hurd,» just. istopping wou. jfor a minute. The life- 
cal time of this pipeline is 20 years. 
12 | A The financing assumes 
| such a lifetime, yes. But it will operate much 
| 
14 | longer. | 
Ns) QO Yes, the proposal before us 
16 | which we've discovered is subject to change. | 
17 | A Yes. 
13 | OQ Did you just say that 
19 | the figures you've cited lead to the conclusion that 
20 | you would expect then one rupture only in the lifetime 
pak of this pipeline? 
a2 A Within a 20-year period 
23] is our best judgment of how we should apply southern 
24 | Statistics to the postion of the ppipeline in -the 
25 | north, yes sir. 
26 | 9 Brom.60th .Parallel 
27 | north? 
28 | A Yes. 
29 | Q Fine. Go ahead then. 
30 | A We were talking about 
| 
| | 
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Fielder, Hurd, Carlson 
In Chief 


the seasonality of repair, and saying’ that the spring 
and summer seasons are the period when the probability 
is the highest. The company's mainline break repair 
plan would consider the types of terrain, the 
locations and the season in which the work must be 
done, in other words it will take into account the 
probabilities are highest in the spring and summer 
when repairs must be done during those seasons. 


The question then dealt with 


equipment required for repairs. The most serious 





risks to terrain would probably be encountered during 
the summer season when the active layer is at a 
maximum depth, and heavy rain may have made rivers 
andMs'tre ans! di fivcult* tovicross’. Toei llustrate® the 
quantity, type and use of repair equipment required, : 
a difficult situation is described in the response to 
this*iquestion’ 227) and ‘the’ use‘of ‘the’ equipment’ which | 
might be used is illustrated. 


The failure was assumed to 





be a break some 220 feet long at Milepost 250 on the 
Yukon coastal plain between compressor station sites 
CA-05 and CA-06. It is assumed to have happened in 
late summer following heavy rains when the Crow and 
Trail Rivers, but not the Firth River, are  fordable 
with L.G.P. vehicles. The repair equipment would be 
an air cushioned vehicle with a load capacity of 


about 25 tons to assist in moving equipment and 





material across the Firth River. It would include 

several type D, and E, helicopters, to move -- which 
| 

would move to the station site -- to the break site 
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Fielder, Hurd, Carlson 
In Chief 


to transport personnel and small equipment. It would 
include an L.G.P. vehicle, backhoe and blade from | 
station CA-05 and CA-06 which would proceed to the 


rupture site at the earliest opportunity, each loaded 


with terrain protective mats. The machines would be 





used to excavate around the ruptured section,to 
assist in lowering the replacement section of the 
line into the prepared ditch, and to backfill 
after completion of repairs. 

Two Side boom tractors would 
be required to place pipe in position for welding, 
and to assist in lowering the completed replacement 
section into the excavated ditch. These could both 
be hauled from one station if time permitted, or 


one from each of the stations. They would probably 


be transported on 40-ton L.G.P. vehicles. Again, 
transportation could be affected with the air cushion 
vehicle if circumstances required. 

There would ke an L.G.P. 
Crane rated at some 20 tons, although possibly not 
essential this piee of equipment located at station 
CA-05 would probably be moved to the site to move 


pipe, welding machines, pumps, etc. , and to assist 





in lowering in the completed repair section. It would 
require air cushioned vehicle assistance to cross 
the Firth ‘R2£Ver, 

There would be a 40-ton 
L.G.P. vehicle to haul the two side boom tractors 


to the repair site and to haul in six 40-foot lengths 





of replacement pipe. There would be a 10-ton L.G.P. 
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Fielder, Hurd, Carlson 
In Chief 


vehicle. Although these vehicles may not be required, | 
but depending on the availability of helicopters, 


they, could be used to transport small tools and 


equipment to the repair site. Not more than one 
trip each way would be anticipated. 

There would be miscellaneous 
equipment including some portable camp equipment. | 
The main personnel accommodation would be provided 


at station CA-05 and CA-0O6. 





The heavy work equipment re 
would be left on the site after completion of the 
repair and moved when winter conditions prevailed 
in order to ensure that damage to the vegetation 
layer was held to a minimum. The case selected and 
described 15 perhaps the most difficult, repair 
Situation on the proposed pipeline system, from the 
Standpoint of damage to the terrain. Por This 
reason, only the one case was described in the response 
to the question. 

It's clear, of course, that 
the movement of heavy equipment to the site of repair 
work and the work at the repair site will damage the 
vegetation layer. We believe, however, that the 


surface restoration procedures are quite adequate 





to repair this type of disturbance inthe same manner 

that services will be restored and revegetated 

following the initial construction of the pipeline. 
The question asked also about 


‘engineering and other considerations involved in 





selecting equipment, and besides the obvious brass 
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Fielder, Hurd, Carlson 
In Chief 


tion of the ability of that equipment to do the work, 
briefly the response listed firstly that there should | 
be minimum unit weight on the ground surface. We 
pointed out that we would propose to use aircraft as 
much as possible so as to minimize ground traffic 
Over sensitive areas, and the answer pointed out also 
that the applicant would station cértain types of 
heavy work and transport equipment at locations 
selected so as to avoid long hauls over sensitive 


terrain. 





We pointed out also that a 


standard type of vehicle would be selected. | 


The question asked about the | 
technical’ ‘specifications f£or a series Of L.G.P. enone 
Mr. Marshall, there are several pages of technical | 
SPeECLELCations tor L.G.P. vehicles TpCMuced yet ont 
propose that we should not read each of them into the 
record here, they are all included in the response to 
the question. 


Q i think counsel would 


be eternally grateful if you would skip the detailed 





technical specifications. Mr. Fielder will be showing 
some photographs, I think, will he not? 

A Yes, he will. 

Q Of these types of 
equipment. Fine, Mr. Hurd, that deals with the 
response to question No. 22, does it? 

A There is a tag end after 


that, Mr. Marshall, if you'd like me to cover that aiso, 
Q Certainly. 





A The question dealt finally 
with what they called the seasonality of vehicle movements. 
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In  Chiet 
The response, our response 


to that question referred’ first of all to the response toa 


\ 
} 


Subsection of this question 22, in which it was iat fails 4 
that the frequency of the need to make major repair-- 

pipeline repairs is very low, perhaps once in twenty Meat es 
THe probabidi@ty of Ptssloccuringeat’ aclocationhduring) ac” 
season inwhich critical environmental sensitivities Pee 


be a serious consideration, is of course very much lower, 


In the event however, that 





Major repairs are necessary at a location which is 
€nvironmentally sensitive there are several measures Bl 


will minimized distrubance to birds, mammal and fish 


populations and which the pipeline company would propose 


to utilize. These measures would include -- would use 





air travel to and from the site by routes which as much 
as possible would avoid areas where disturbance might |, 
be caused. 

Ground travel will be | 
minimized by careful planning. Any repair work which 
can be delayed until after the sensitive season would be 
delayed. | 

Mr. Marshall, that completes 
question twenty-two. 

MR. MARSHALL: The other 
question in the Assessment Group's Report which you 
wanted to deal with was number 54, "Contingency Plans 
fousRiver. Crossings... Perhaps I might just save your 
voice and read the question, Mr. Hurd. 

A Fine. 


Q The Applicant is 
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ses (rt tha ial Fielder, Hurd, Carlson 
in Chief 
1| requested to indicate the contingency’ procedures that he | 


would use for repairs to the pipeline and major river 


fh 


3 crossing using that of the Pee} River as an example. 


4 | Included should be estimates of the amount of natural 











5); gas escaping before the affected pipeline length .can be 




















6! sealed off and the possible toxic effects of this leakage 
cia on aquatic organisms downstream for both summer and winter 
g | breaks and possible hazards involved. 

| Would you go on Mr. Hurd, to | 
10. deal briefly with the response that was given to that? 

LL question? 

h 2) | A YesipiMee Marshall. The 
i>) Gesponse pornts out first, that since the filtng of the | 
14 | Applicant's -- of the application’ in’March of '74, studies 
15 | have shown that it is desirable to rae: oe anne ac cute | 
16 | certain major river crossings. So that what we believed 
vat to be a very small risk before, is now even smaller. | 

| | 

13 | However, to illustrate a 

19} repair procedure, the Great Bear River crossing was 

20 | selected as an example. And the response concentrates | 
21 | On a major rupture which of course would be detected very’ 
22 | quickly in the Great Bear River crossing. 

23 MR. MARSHALL: Perhaps Mr. 

24 | Hurd, I could interrrupt you for a moment. You might jugt 
25 | explain which would happen in the event that -- of a 

26 | break in one of the ‘crossings at a dual river crossing 
271) - at this location? Mechanically, what would happen on the 
23 | system? Just to complete the picture, as I take it the 

29 | question really related to the plan as originally filed 

30 | was contemplated only a single crossing. 

} 
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ALLWEST REP'OR FUNG -mD. 


ARURNABY 2, B.C. Fielder, Plu Cu, Carlson 
In Chief 
A Yes, if a break occured | 


| 


in one of the crossings at a dual crossing, that crossing 


Lp) 


section would be very quickly isolated by closing valves | 


ies) 








| aleither endvof that section, ‘and the gas fllow would be] 
5 | diverted through the other section. That would require 
E company 

6 | a very short time and the pipeline/then would not be 

7 under the same pressure to make the repair at the time 

7 that it occurred necessarily. The crossing that failed 
| could then be replaced at that time of year when conditidns 
< are most conducive to reconstruction of the pipeline. 
| MR. MARSHALL: Thank you. | 
12! Perhaps then you could go on to summarize the repsonse a 
13, question 54? 
ie A Fine. We had assumed far 

| 

15! illustrative purposes a break in the Great Bear crossing 
16 which was a single crossing. The time of year in which | 
-- | a failure occurred would have some bearing on the method. 
7 eitect the 
is | selected to/replacement, If; as an example a failure | 
| occurred in the early winter, consideration would be | 
23 | given to installing a temporary line on the ice to resund 
| service while a permanent crossing replacement was poser 
= | constructed. 
I Probably the most difficult: 
nig | season in which a failure could occur would be during the 
15 spring break-up. That example, is therefore selected 
26 | ‘for discussion during the balance of the response. The 
cell repair procedure would be first, to install a temporary 


smaller diameter heavy-walled pipe while the permanent 
NB replacement pipe is being constructed. The pipe and : 


> equipment would be transported from Norman Wells and 
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im Chief 


adjacent compressor stations and a gravel pad would be 
constructed if it was necessary to provide a suitable 


3} work site on” one or ‘the“other- banker Of thes river. 
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in, Chief 


A lesser amount of 


equipment would be moved to the south side. The 

pad would be constructed on the north side and 

the major equipment moved in Chere ws Apilesser 

amount of equipment would be moved to the south side 
of the river and would be used to aSSist unsipuiliang 
the string of pipe across the ELVErkie The | 
pipe would be selected so thatit had a negative pone) 


Of about. 25%). Guyline cables would be connected 





from winch tractors to the pipeline in intervals 
during the pull operation to prevent the pipe 

from moving downstream with the strong currents. 
While the pipe was being prepared and pulled into 
place, valve manifolds would be fabric ated. 

These following major pieces of equipment are 
estimated to be required. There would be two one and 
Benale VYerd, cubic yard bagkhoes fa... large side 
booms, eight large winch tractors complete with 
dozer blades, five large low ground pressure vehicles 


and a variety of other smaller equipment together 


with camp facilities. 

Atter completion of temporary 
line and restoration of service, the construction of 
a permanent replacement line would begin as river 
conditions permitted. The construction procedures 
for the permanent line would be Simular itorthose 
described) im ssctionswL3.A 6.5.14 of Ehewapplication . 
The design of the replacement line would be selected 


after detailed consideration of site and the cause 





of the failure. When the permanent replacement line 
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iia, (Clguleue 


is completed the temporary line would be removed 
and the construction site restored. 

MERo5 MARSHAL: .Mr. Hurd, 
ist ltopc larity. a0 bit foreme,, 1s. the (plan as 
amended with the filing of the amendment dealing 
with the Fort Simpson revision and dual crossings, 
now envisioning a dual crosang of the Great Bear or 
still asingle crossing such as you have been 
describing in this response? 

A The plan aS contemplated 
DOW, ~LS) Sitid 1 jfor a single crossing at the Great | 
Bear River. 

MR. MARSHALL: Could we 
move on then to a consideration of unscheduled major 
station repairs? 

A Mest 

For unscheduled major 
Station repairs, the lock out alarms and station 
emergency alarms would alert any on site personnel, 
the gas..control centre, and the relevant district offic 
that a complete compressor station or a major unit 
is shut down. 

As in the case of a major line 
repair, there will be contingency plans developed 
for each compressor station. As all the compressor 
stations will be accessible by aircraft or highways 
and will have equipment and at sometimes manpower 
on site, equipment and manpower logistics will be 
simpler as they -- simpler than they would be in 


the case of a major line repair. We will insure that 
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“ee Be cuey, durd, Carlson 
1 all critical spare parts fare readily available so 
oy that turbine or compressor repairs will not be 
3 delayed. We will also develop a modular spare 
a parts system so that the faulty part can be 
=| quickly replaced and returned to the company's 
6 | or manufacturer's service centres for Senvleing. 
7) Finally, Mr. Marshall, 
8 | Section 13 B covers fires and I would like to 
9 | highlight that subsection. 
10 | The company will comply 
11] with gas industry standards which have been 
12 | developed to promote safe working practices and 
13 | to establish emergency procedures in fire situations. 
14 j These procedures include fire safety training, the 
aa use of non-sparking tools, the designation 
16 | of restricted smoking areas, the granting of hot work 
17 permits for hazardous jobs and special procedures 
18° governing the operation, maintenance and laeycieCeuLxigeye 
| of heavy work equipment and the replenishment of 
20 |; fuel storage facilities. 
21] Equipment to be used to fight 
22 fires along the pipeline will be stored in suitable 
23 containers for ground transport or airlift by 
ot helicopter. Transportation of personnel and 
25 | equipment to the site of a fire will be by the 
26 | mode which will be appropriate to meet the type and 
27 | locaton of the fire. Contingency plans for fire 
28 | fighting will be developed. Following are the 
ca general principles which theoompany will utilize in 
sil establishing its fire procedures. 
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ALLWEST REPORTING LTD. Fielder, Hurd, Carlson 
BURNABY 2, B.C. IN Chief 
| For compressor stations, 
2) each station will be fail safe with respect of 
oF) fire and gas detection and fire extinguishment. 
4 | A fire detection system will sense a fire in any 
> | of the main compressor station buildings by means 
6 | of photo electric fire sensing eyes and heat 
"] rise detectors, and the emergency shut down system 
A willpe activated which will shut down the station 
4 and isolate the station from the rest of the pipciine 
| at the same time an inert gas will be automatically 
11| discharged into the building where the fire is 
12 | located, displacing the oxygen content and smothering 
13 | the fire. 
14 | When a eompressor station 
-| fire is extinguished the repairs will follow the 
16) relevant contingency plans for unschedulec station 
17 | repairs described earlier. 
18 Hor, fare nerossing oF 
19 | initiating on the right-of-way, while they are 
| on the right-of-way maintenance crews will be 
21] provided with portable fire extinguishing equipment. 
22 | Even though it is extremely unlikely that a fire 
wae will even initiate much less get out of control 
24 around work areas on the right-of-way, we recognize 
25 | that a fire caused by non-pipeline sources could 
26 | cross the right-of-way before preventative measures 
59 | can be rae 23 le 
. /taken and there is a possibility of soil instability 
28 | developing in some areas because of the damage to 
a4 the vegetation cover caused by fire. This damage 
30 


would be corrected by the maintenance personnel 
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as soon as practical after the fire has passed. The 
mobilization of men and equipment for right-of- 

way fires will parallel that for compressor 

station fires. Local fire officials will be notified 
and advised of the situation and liason will be 
Maintained with such officials for the duration 

of the danger. 

Foremotner forest om'tundra 
fires, during the course of maintenance trips and 
line patrols along the pipeline, the operations and 
maintenance staff will look for grass, forest or 
tundra fires. When a fire is spotted, local 
government fire officials will be notified. Requested 
manpower and equipment which is not basic to the 
continuous safe operation of the pipeline will be 
made available to assist with the control of such 


fires. THe fire officials will be kept fully informed 


of the applicant's equipment and manpower capabilities | 


along the pipeline. 

Following a fire, the 
company will use conventional means of restoring_ 
the right-of-way in the non-sensitive terrain regions. 
In sensitive terrain regions the environmental impact 
caused by a fire will vary with the intensity of the 
burn. With a light fire likely to consume only 
the uppermost layer whereas a servere fire could 
destroy all the vegetation and humus’ cover. 
in "the  Watter Case, the “burned arvea“unless™ promptly 
repaired, may be subjected to erosion and in 


regions of permafrost the possible degradation of 
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i permafrost resulting in surface recession. All 
2 | areas so damagec which are significant to the 
3 integrity of the pipeline will be promptly restored. 
4 The restoration could follow several methods 
5 | depending on the size of the area and the time of 
6 | year. A temporary repair could involve the covering 
7] of the damaged area with insulated preformed blankets 
8 | or a matt of straw which would be held in place 
9 by nylon or wire netting. The final permanent 
10 | repair will involve revegetating the area. 
11} Mr. Marshall, I mentioned 
12 | earlier that Mr. Fielder would describe in some 
13] more detail and using the projector, the types 
14] of special L.G.P.vehicles which are now available. 
s| Mr. Fielder can make that presentation now if 
16 you like and that would end the direct testimony 
17 | on sO,~and M,. 
18 MR. MARSHALL: thank you, 
19 | Mr. Hurd, Mr. Fielder? 
20 WITNESS ,.FIELDER: 
21| A Thank you. Mr. Marshall, 
22 | Detonerl GoOuto thelprojector,..1 would.like,to mention 
23 that the reason for this presentation is because 
24} concern has been expressed on occasion that while the 
25 | use of snow roads would satisfactorily protect the 
26 | ground surface during the winter construction period, 
27 | that the sensitive tundra surface could be damaged 
28 | if it were travelled on during the summer months 
29 | when the active layer is unfrozen, and in this 
30 | respect I would like to make make the following three 
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| 
ty points. | 

2 | Firstly, that as the 

) pipeline and right of way will be properly designed 

4) and constructed, and work on the right-of-way 

a4 will be rigourously inspected during construction, 

6 | the need to travel on the right-of-way during the summery 

7| months for maintenance purposes is expected to be | 

8 wend minimal. 

3 | Secondly , in order, however, 
10 | cCosebeipreparedafior thesuniikely eventythat.it preves 
ot necessary to travel on the right-of-way duringthat 
‘? | sensitive period, we plan to have suitable transportation 
13 | equipment stratigically located for that purpose and 
14 you saw on the chart this morning that we would : 
15) store them at various compressor station sites. 
“3! THirdly, the types of | 
17 | available and suitable transportation equipment | 
| which may be used to get to and to work at the location, 
a | at which maintenance is required can be broadly 
20 | grouped as followe: there would be aircraft which 
21) would include both fixed winged and helicopter, there 
oa would be watercraft which would include boats, 
ag hovercraft and A.C.V's or air cushion vehicles, and 
rad There would be land craft in which I would include 

| 
25) L.G.P.s, low ground pressure vehicles and A.C.V.'s 
sy the air cudtion vehicles, and I would like to 
a emphasize that the types of equipment in all of 
ae these categories are available and they are in service 
29 | today. I am =scertain that everyone here today is 
pe] familiar with both aircraft and boats so I will not 
| | 
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bother with pictures of that -- of those, but 
as we are not familiar perhaps so much with 
L.G.P.S and A.C.V.'s I will show a few pictures of 
those. ‘ 

fares tly, LGer'. +s:COr 
low ground pressure vehicles. This vehicle is called 
a rologonad this particular one is currently being 
used as the photo shows in clean up operations on 
the Alaskan north slope during the summer months. 
They are available in a variety of sizes, but for 
illustration a typical rologon carrying a 20-ton 
payload exerts a pressure on the tundra of about 
4 pounds per square inch. Now, for comparison, 
a 180 pound man walking could exert a pressure of 
more than 6 and perhaps . as high as 10 pounds 


per square inch. 
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In Chief 
i These machines are also | 
2 | useful during the winter months. In this instance | 
3 this rologon is traversing about six feet of powder 
4 snow in the Anaktuvak Pass in Alaska. 
) THE COMMISSIONER: Excuse me, 
~ would you just go back to the last one, Mr. Fielder? 
7| Excuse me, I was writing down what you said and I 
missed it, what you said before, that is. Whatdid 
9 you ‘say “about’ that?\-I"“m ysorry’: 
10 | A That's a rologon and 
| it's travelling in about six feet of powder snow in 
12 | the Anaktuvak Pass in Alaska. | 
13] Q The depression it creates! 
all in the snow is two or three feet, is that -- 
15 | A That's what it appeared 
sail omtthetphotoguaph sir. i didnt tsediat myself but) it 
17 | indicates and perhaps emphasizes what Mr. Williams 
8 Said yesterday about the means of making snow roads, 
all they use these machines to pack down snow. 
i Thes* particular ‘photograph, 
21) which isn't very clear, shows a rologon -- 
oe eee CO cuse Gee can 
nd you gentlemen see these? No, they're shaking their 
=a headsy™some “of ‘them.’ Would dt: hélp if ‘these lights 
25 | were out? Does anyone know where the switches are? 
aad MR. MARSHALL: If they like, | 
ca there are some empty chairs over on this side of the | 
= room. .2r You might! be *dbile “to seeraitia Little better 
sal if you moved up here. 
| | 
eo) A I'm sorry I'm unable to 
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Fielder, Hurd, Carson 

In Chief 
move this machine, it works in one position only. 

This particular photo, although 
it's not very clear, shows a rologon towing a 100-ton 
non-self-propelled air cushioned vehicle on the 


Mackenzie River near Inuvik. I'll show you a much 





better picture in a few moments of what that air 


cushioned vehicle actually looks like. 


The foremost L.G.P. vehicle 
which is made in Calgary is shown in this photograph, 


is available with either tracks as shown, or with 





large balloon type rubber tires. The vehicle illus- 
trated@us called jalHusky! 8, and exerts? ao4 .60p.8.i. 

(pounds per square inch) pressure on the ground with 
a 40-ton pay load. I included this photograph just 


so that I could show one of a variety of configurations, 





into which these sorts of vehicles have been rigged 
up. This particular one is equipped with a 195-foot 
Hnitohtcualies wWitth “as's5=foot habs ‘thats: ai horizontal 
piece that! goes up! from ‘the: crane (iit'si not in the 
photograph) and is being used to set electric power 
line towers. The point here is only that these 
L.G.P. and A.C.V. type vehicles can be equipped with 
Cranes and hoists and hoes and a variety of other 
equipment, sort of things that we would need for 
working on the right-of-way during the summer months. 
These are photographs of 
air cushioned vehicles, and this is one I promised 
earlier to show you what it actually looks like, is 
being towed by the Husky 8 -- oh, excuse me, the 


rologon in the delta. This particular air cushioned 
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In Chief 
vehicle is not self-propelled, has a pay load of | 
100 tons, and is made by Arctic Systems Limited in 
Edmonton. Now for those who are not familiar with 
these vehicles, a brief word on how they work. 


You wiil note that there is 





a large fan on each side of the vehicle. These fans 
take in air and move it down below the deck where 
the air is trapped between the deck surface, the sides, 


and the large balloon type skirts. This trapped 





air increases air pressure and lifts the vehicle 
approximately four feet off the ground with 100-ton 
pay load. That particular vehicle loaded would 


exert a pressure on the ground surface of about one | 


pound per square “inch. It is “not self-propelled, 





as I mentioned. 
These non-self-propelled air | 

cushioned vehicles can be towed by L.G.p.or low | 

ground pressure vehicles, here you see a Foremost 

Delta 3 pulling the air cushioned vehicles. 

Actually I'm sure it's an advertising slide because 

no cloud of snow back there so it's obvtously not in 

its working position. As I mentioned earlier, the 

Foremost vehicles were available both with track 


configurations and the balloon type tires, and this 





particular one has the tires. 

On rivers and across lakes they can 
be towed by boats. This is somewhere on the Mackenzie 
River, I don't have any idea where. It's difficult 


to see but there is a cable out here in front that's 





being towed by another boat on the river. There's 
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another cable out behind that's being held by another 
| 


boat, fo stop-it. from fishtailing. 

MR. CARTER: Mr. pone eae 
we shouldadet ia copy of this slide. for Mr. Bayly to send 
to his client..in cAklavik. 

THE COMMISSIONER: Well, I 
missed that point. 


non= 
A some/sel f=propel led A.C.V.s 





winch themselves along a cable, should that be a 
decision made to do it that way. This particular non- 
self-propelled air cushioned vehicle is tape meee 
in Toronto. It is called a Hoverjack and as you can 
See here it's being towed by helicopter. An air 


cushioned vehicle very similar to this one with a 





25-ton pay load will soon be working in a peat 


mining operation in a peat bog near Delta, British 
Columbia. 
Bell Aeospace Canada sells 
two self-propelled air cushioned vehicles called the 
Voyageur and the Viking. The largest, the Voyageur, 
the one with the red trim in the background, carries 
a DaVelOadsOL WDE tOL. 2b. tons; Obacan, carry, about 30 
people comfortably at speeds up to about 50 miles per 


hour in calm water. Incidentally the Hoverjack that 





I showed you earlier with a 25-ton capacity, would 


exert a ground pressure of about one-half a pound 


Now, stream crossings pose 


per square inch on the ground. 
special problems and they can be accomplished, however, 
| 


in a variety of ways,boats, of course ,with air cushioned 
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: vehicles, but a rather unique and different manner 
e| “sy the: use-fof; this, device called .a,flexifloat ferry. 
3 | This ferry is furnished in separate modules which can 
4 be assembled on site, and you'll see that it would 
>| also be very useful for making portable or temporary 
6 | wharves. Each of the rectangular sections that you 
7 | See on here, here, here, whatever, is hauled in 
e separately, and bolted, together, and,this particular 
9 instance it's using a cable to winch itself across 
ao | a pGrverj eit, could ibe built with this. configuration 
11 and anchored and of course be used as an off-loading 
12) Site on the side of the river. 
13] This,once again,is called 
14 | a flexifloat ferry. 
15 i Another method of protecting 
re | terrain during sensitive periods of the year is 
17 | illustrated in the next few photographs. You heard 
18 | Me BHUBGHES Let atofterrain protective (netting. «This 
oA particular device is called Mo-Pad and it's furnished 
=} in 48 separate panels which can be separately carried 
21] to the site of a problem area and assembled to provide 
22 | a working service which aie) peteser the tundra by 
23 distributtng the weight of the equipment over a much 
a larger area. 
25 | 
26 | 
27 
28 
me) 
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| 
| 
| 
| 
| 
These two photographs | 
show the MO-PAD being used in the Mackenzie Delta during 
RUGteteor 972. And 1n the Vower photograph, in this 


lower photograph you see the loader, that's a front-end 





loader carrying five and a half cubic yards of soil with 
| 


approximately six and one half tons on each front wheel. 





You can see that it is deflecting the trackway somewhat, 


bat Noe Causing any deep ruts or anything like that. | 
This photograph shows 
a little more clearly, I think, the manner in which the 
MO-PRD “sheets, are inter-connected to form the sort of 
that ; 
trackway,yone would use to work from if they had to. 
Now, this completes the 


photographic presentation, but “I~would like to say in | 





conclusion, that we at Arctic Gas have not yet decided | 

| 
the specific pieces of equipment we plan to utilize during 
| 
| 


| 


that a large selection of proven equipment and material 


Enewoperating pitase, but Tr think It is pretty obvious 


is available to us. 
MR. MARSHALL: Thank you,Mr. 
Peeler, Mr, urd, and Mo. Carlson. Sir, that completds 
the “direct evidence of the avplicant pertaining to the 
operations and’ maintainence. I had indicated the other 


day that we would have available material pertaining to 





Mr. Horte"s evidence. That has just reached me.,Sir, and 
I will hand it out to counsel when we disperse today. 
Nr. SCOTT: — Me. Commissioner, 


I am grateful for that. Some of the participants have 





indicated, as we have, our concern that the summaries arée- 


particularily this one are very late. Three days notice 
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7 rather than the two weeks required. The difficulty in 
| 


i» that.of Course 1S that 1t mMakesmiite extremely dirftiveult - 


3 | to prepare. any cross-examination before the summary 1s 

} 
4) at hand. I would hope that in the future we won't have | 
5s’ that problem as we have had in the past week or two. | 


THE COMMISSIONER: Well 


74) Mr. Marshall explained the difficulty in preparing the 

5 | summary of Mr. Horte's evidence yesterday, and I think | 
| et is perfectly adequate explanation. Matters keep 
i coming up that are referred to Mr. Horte, so quite 
ef naturally his! evidence -- the notes. of his evidence 
11>; can't be made available when subjects are still being 
len ‘addedicolithe’ list whieh: hevhasvtot déa bo wath* 


MRee eo COMM: I would have 





thought, sir, that in the future as Mr. Horte will be 


| 


oh coming back, it would be helpful if that is the process 


7: ‘that my friend ‘goés through)" he ‘should! let us have the 
6 1 SeCtPons Of Mm, iHortes'evidence-as ‘they become ‘avai lable. 
\ 
9 | Presumably the evidence he will give with respect to 
oH what has been said by the geotechnical panel has now 





been fixed for several weeks, and I would hope that if | 
at we can't have it all at once, we could at least have it 

in sections so that we will have some idea of what we 

+4 il avesgoing to contront. | 
5 MR. COMMISSIONER: Right, vel 
26 | *ou'll have the weekend to work on this Mr. Scott, since 

| it's being made available now. 

2 oul Was that report of -- Mr. 

5 | Fielder, your report that you read this morning on your 


30 } trip to Russia, was that a summary of the report that 
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has now been marked as an exhibit? 


WETNESS, FIRLDER? No, Sir, 


it was not. 


tHE COMMISSTONER: Was that 
report that you read this morning, was that marked as 
an exhibit? 

MReeP SCOTITMAPAY CS eat wae. <. 
think we've asked Miss Hutchinson to obtain some copies 


ee Eom 


CHE COMMISSIONER? Oh, eee} 


foes. All rightes> Weill, welll, adjourn then -untel 
Tuesday at 1:30 in the afternoon. Tuesday, 1:30 in the 
afternoon. I anticipate that next week we will sit on 
Tuesday, Wednesday, Thursday, Friday, and likely on 
Staurday as well. I understand that all concerned were 
advised eee ee well be sitting next Saturday, and 
iayou didn't know about that, now you know. And Tam 
advised by Miss Hutchinson that the hotel management is 


working on the airconditioning equipment for this room, 


and if it makes you feel any better, and it may, the 


Manager in his office is just as uncomfortable as we are 


So, we'll see you on Tuesday. 


(PROCEEDINGS ADJOURNED TO MAY 20, 1975) 
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Yellowknife, N.W.T. 
May 20, 1975. | 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
Pee COLT :-AMr ak comm1ssvoner , 
I thought it might be useful to all participants at 
this stage to tender as an exhibit a document entitled: | 
"Mackenzie Delta, a Summary Report of Surface 
Conditions”. 
It is a report prepared by Helen Kerfoot of the Terrain 


Sciences Division, Geological Survey of Canada, the 





Department of Energy, Mines & Resources, and is a dis- 
cussion of the physical environment of the on-shore 
portion of the modern Mackenzie Delta, and it will be 


useful in view of the proposed alternate route across 





the delta. It is in part supplemented by recent | 
field observations by the author, but the report is | 
basically a synthesis of available data, both published 
and unpublished, that relates to the modern Mackenzie 
Delta. There is a bibliography and there is a map, 
and I thought that rather than simply indicate it's 
available, it might be marked as an exhibit and will be 
retained in the Inquiry Offices at Yellowknife for 
inspection by any interested participant or person. 
(MACKENZIE DELTA SUMMARY REPORT OF SURFACE 
CONDITIONS MARKED EXHIBIT 126) 
THE COMMISSIONER: So ordered. 
MR. MARSHALL: Sir, you'll 
recall when we were last assembled that you asked Mr. 
Fielder for additional information as to the locations 


certain 
of’gas pipelines in the U.S.S.R., and he has over the 
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Evelder, Hurd; .Carlson 
tnreCchiet 


weekend prepared some materials, some maps, and he 
has some”remarks' as well. He's had them typed up, sir, | 
Andeiwedy GLsStrreuce=coples=tL*you dad -trkey Tf "Lt meets 


with your approval, I propose that he present that 





material now before cross-examination of the panel 
begins. 
THE COMMISSIONER: Yes, cert- 


ainly. 


DONALD ERNEST FIELDER, 

LEE GORDON HURD, 

MELVIN E. CARLSON, resumed: 
DIRECT EXAMINATION BY MR. MARSHALL (CONTINUED) : 

Q Mr.” Fielder? | 

A Your win! Sreca iat “Mrs 
Commissioner, that I stated’ Vast week'that “there are | 
three gas pipeline systems in the Soviet Arctic instal-| 
fed=invareas containing permarrost. "These are the 
Taas-Tumus Yakutsk-Pokrovsk Line in Eastern 
Siberia, the system F*reterred™to last=week as the 
Yakutsk line; secondly, there is the Messoyakha-Norilsk | 
Line; and thirdly, the system of which I saw part which | 
serves the Medverzhye Gas Field in Northwestern 
Siberia and which is sometimes referred to as the 
Northern Lights’ System. The presentation that was 
just given to you includes some maps which will help 
you locate those systems relative to better known 
places in Russia? but [I Can project them on the screen 
for the benefit of those who don’t have that, 


Sir, this map shows the UlSsisur. 


and shows the three systems that I referred to. Ber ee: 
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In Chief 
l excuse me for standing @nladront ofowt ,cidrstdye there 
2 | is the Yakutsk system shown up here, and it actually 
3 runs from a place called Taas-Tumus through Yakutsk to 
my Pokrovsk. You'll have to forgive the spelling. 
5 Every time one picks up a report, Russian names are | 
6 || spelled: dafiferently: fromethe Lastitime...‘Torhelp get 
7 | you oriented, the Port of Vladivostok is down here, so 
8) thatosvain\Bastern. Siberia. | 
x The second system, the one 
10 that's entirely beyond north of the Arctic Circle 
Vi | running from Messoyakha to Norilsk and the system that | 
12! I ar part of which runs from this general area here 
13 | down through Nadym to Punga where it ties into 
144 ag isys temeithiat was? constructed priori torthatitime. | 
15 | This map shows the Soviet grid 
te system that I referred to last week. You see Medverzhye 
a here, and it runs down to what on this map appears to | 
~ be EGrane thutecimidetual acti aswPunga i think it 
19 | must be ;a town very close iby, but you'll see that 
20 once theysiget hereswthere ist accessitto Moscow into ‘the | 
21] south to the Ukraine, in the Caspian and Black Sea 
oa, areas as well as virtually all of Western Russia. 
ie. So far as I am aware, sir, this system is shown here 
Da) to the north with dashed lines to Medverzhye to 
55 | Ukhta has never been constructed. 
27 
28 | 
39 | 
30 























¥ifeutos Ji Bas: an is id cc 


| po MasuxXeY dowosdts acm’ 
spriflege eds avin 
ars wzeangr me Leash er OEIL of as 
Son gis oT .sgnmike. sala 
of», e716 nwob eb RO a F204 ae  badnexo = 
| .sixedl2 ssetes® at a'tendy 
eno oft ymedaye baoder off . 
PS eloul) sitgoxA edit, Gyndgeon Sayed vientsas etdedt | 
 sabites metaye. aft bas $eLiwovedt edteyonsai moxk | priiaaes 7: b 
| oiat ote Lstocsy efdd moa? gnum doidw, ke tusa woe J 
einai eeit ti svetw.  spnui Oo” myhet reuoids owob 
semis Jers oF suangbedotsdenos pew jedd medeye & 


oi, 





bine seivee At ewade geome tit? ' Gm ab oad 
eyissev bem, oar yoY .2eaw! Saad ot hese ot. tara motBye 
YS es ot ce gem Bits Ap pesky ot qwob ents tt bis, ster 

yh ere I /Oprust Bi, tre T, Lautas, mk dud =meteh . ed 
| fans sez LL oy tite: sve Meola. Yarev. Awol) f od. Z.ayeat 
gis owt wonanM) om SaeDos ai oxels, s3ad tp yoda) enn 
| sod 19818 bas neta ord mb entenl eftot Ano 
| pLeeut nupsdow wile viheutaie am Lew 8s, Wmaxe 
| Ged avoifa at madeye, Bisy + SE8 RNG ei A cd 
| oy oyivneuhe o7 eendt yoanh de darian, eos - 
| ado IPAnOD <—pieennan 5 
iw 


eel 

















De HG 








ALLWEST REPORTING LTD. Fielder, Hurd, Carlson 
BURNABY 2, B.C. Tia Chae s 
l 
1 This map shows the Medverzhye | 
2|| area just a little more clearly. This is the | 
si) Bay of the Ob River which runs up from this general 
gi abea antosthis Bay at this point, -flows: into the Arctic | 
-5 | Ocean and the Medverzhye field here running off to ee 
6 | where it ties into the system that we mentioned 
7;| before nd you can also see schematically the 
g | Messoyakha-Norilsk line on the same map. 
a A blown up of the Messoyakha- 
gas 
10 | Norilsk pipeline system, you can see that it crosses 
aa a number of rivers, as it runs from Messoyakha through 
12 | Fakel OneLoMNord. Usk. 
13 | The Messoyakha-Norilsk system 
14 | as is the case for the Yakutsk system are local 
a in significance, that is, they are not tied to the ! 
16 | grid system. | 
i ee And once again, another | 
18 blow up of the Messoyakha -- excuse me, of the | 
19 | Medverzhye system. You will note here also some 
| discrepancies from some of the comments I will make in 
Hy | a few moments, it shows the length at 365 miles -- 
22]) or --67 miles, we were told 415 miles in length and 
Poe it shows that the first 145 miles will be constructed a- 
ai | bove ground and that is not the case. The whole system 
ual was constructed either on ground level or else was 
all buried. 
= That concludes the maps that 
28 | I have to show you, Mr. Commissioner, and I will 
29 | go back to the table now and tell you about those systems; 
30 Since we met last I extracted 
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BURNABY 2, B.C. In Chief 
u| of | 
| from the reports/which I had copies and which described | 
“| the visits of two separate groups to the ese ovacna Nees 
3 ilsk system, aia trom another report that E°had not 
4 seen prior to this last weekend which was published by 
5 the American Gas Association in 1970 and it is called, 
6 | "Gas in the Soviet Union", enough information to 
7 | prepare a brief description of those three systems that L 
8 just showedyou on the maps. 
2 Firstly, the Yakutsk system. 
10 the Constructvon- Of tue faqs — Tumus “—-Yakucsk— 
11 POokrOovsk “gas pipeline, the first” transmission gas 
12 | pipeline to be built in the Arctic was begun in 
13 1964. The distance between Taas-Tumus and | 
14\  pokrovsk is 356 kilometers which is about 221 miles. 
“i PRde 9S OL Uiose na lometers, or avout 20 miles™or™¥that | 
16 | length was laid above ground on SMDPOLE. To 
17 | Yakutsk the line is 20 inches in diameter, beyond | 
18 Vakutsk- tO PORLOVSK the=line 1s only ten-inches.” Phiis 
19 dime: “is“or only 1ocat Significance in terms of 
rae gas distribution but has been a useful testing 
21) ground for construction techniques in the permafrost. 
22 the last=sour sentences that tf "heve Fust=read=are 
23 quoted directly from the American Gas Association 
24 report I described earlier, except for the conversions 
aaa for the metric units for which I am responsible. 
265 Llamesorry that 1 was not able to contact any of the 
a people who saw this system in 1973 to get any more informr 
ial ation. 
29 The Messoyakha-Norilsk System. 
= To describe this system I have relied rather heavily ona 
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| 
1 report prepared by Dr. RWS .+ TaylorjoPh.Da5 © Paeang.5 | 
2} who visited Russia in 1973 as a member of the 
3} Canadian Gas Working Group and who worked for Arctic 
4] Gas at that time; and a report prepared by the Gas Workin 
5] Group whovisited in 1972 as well as the AGA report 
6 | described earlier. The system was=4 ocated Mine 19675 
7 | the design started in 1968 and by mid-1970 gas reached | 
8} NOrilsk. This’ information is extracted from the 
9} 1970 report which differs from the 1973 report which 
10 says that the line was started in 1967 and completed in 
11 1968. The comments that follow are taken directly from 
a | Dr . Pay lors! reportE 
| "Thee first lineUwasistarted in® 19674 and completed 
14 | en 96s 8 Thevsecond (looped) line was built in the 
15 | winters: Of 1971 72 and Vio7 2) =% 73.05 Separation | 
16 | between the lines varies from 500 m to 4 km. There are 
17 at least four valved cross-over lines connecting | 
| 
18 the mains. The mains are manifolded on both banks | 
19 of the Yenesei River, which is crossed under water 
oc by six, 40 cm lines. Besides this crossing, there are 
21. three major and 80 minor stream crossings. System 
22 length (single line) is 265 km; straight-line dist - 
23 ance to-tthe: fie le .to) Nota lek Gis 2300ki lometers’” 
24 | 
26 
27 | 
28 | 
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im Chiver 

l As I mentioned last week to you, 
) sir, that that was quite an extension from the direct | 
3] Straight line length think I used 13% last week, and 

4 the. figure.is, actually. 153. 

3 The pipe diameter is 72 | 
6 | centimeters, wall thickness of)11 millimeters,.of 

4 | German low carbon steel No. 09-GC-2 steel No. 10. 

8 Operating pressure is 55 atmospheres, pressure drop 

9 along the line is 5 to 7 atmospheres in summer; 10 

10 to 12 atmospheres in winter. There are no compressor 
4 stations between the field and Norilsk. Operating | 
12 | temperature is ambient temperature, that is gas at 

13] well-head, enters. the gathering system at minus 1, plus | 
14 |i 2 degrees Celsius. | 
15.1 W itha few short exceptions, 
16 the pipelines are all pile-mounted generally with : 
aa bottom of pipe one meter or more above the ground | 
18 surtace, Piles, are timber, reinforced. concrete or 
19 | steel pipe. Rest bars between piles are steel. Some | 
29 | of the exceptions are a few short test sections where | 
21 | the pipeline is laid on recessed horizontal supports 
22 with bottom of pipe at ground surface. The balance 

23 of the exceptions relate to stream crossings. Expansion 
ay is accommodated by V-sections about 20 meters by 200 

25 | meters, at irregular intervals that appear to be about 
26) 500 meters to 750 meters apart. 

| That concludes my quote from 
2 Dire ail aydor is. report. | 
29 | As I mentioned during my 

o | presentation last week, I was able to confirm during 
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In Chief | 


tne .5ovietito.Calgary.on MarGh 2), 1975, that the system 


does indeed currently consist of two 28-inch lines. 


That's 72 centimeters. This system is probably the 
most northernmost gas pipeline in the world, being 
Laidwinelis.entirety north of ;the Arctic,Circle between| 
Ehev69th.and. /0th Parallel. Weu,will note that Dr. 
Taylor's Report goes into considerable detail in such 
areas as design, construction ands logistics’. 

The Medverzhye to Punga 


system; in this instance I'll quote from my own report 





which was, I believe, circulated last week. The 

Medverzhye area contains gas reserves which are huge 

by North American standards, having proven reserves 
cubic 

in the order of 14 trillion’meters. The Medverzhye 

ededd itseit bo trillion cubic. metérs,. For purposes 

of comparison, the 27 trillion cubic feet commonly 


stated as Prudhoe Bay-Alaska reserves amounts to less 


Enoue O09 EGLid Lon cubic meters. Medverzhye gas pro- | 





duction is estimated at an average of 24 million cubic 
meters, per day in..1973. and, 60 £0 65. million cubic meters 
per dayin 1974. .woich as. about, 2.33, billion cubic 

meters per day, is transported through a 48-inch and 


56-inch trunkline system to Punga, near the Ob River 





where gas enters an established trunkline system 
extending to the Central European area of the U.S.S. 
The first line laid had a 
diameter of 1,220. millimeters, or 48-inch. The loops | 
which have been and are being constructed will be 1420 
millimeter, OG..o.6-inch... Including loops, the system 


consisted of about 1,500 km. of pipeline or about 930 
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1 Miles at the end of 1974. The -distance -from Medverzhye 
2 to Panda neo /OnKM. or 45 smiles. | 
3 Large river crossings..are 
4 buried in the river bed and are dualled or twinned. Wen 
2) the main crossing is 1,420 millimeter (56—inch).,. the | 
6 | Spare crossing is normally 1,020 millimeter or | 
7) 42-inch. 
8 | The pipeline configuration is | 
9 either buried or bermed. When buried the cover is 
19 normally 0.8 meters, or about 30 inches. When crossing 
11| marshes both buried and bermed configurations are used | 
12 | but the line is mostly buried because the water is 
13 | usually only about 2 meters deep. 
14 | In permafrost areas roads are | 
15) constructed by building up a gravel grade over tree | 
3) limbs. | 
17 | MOU recall, Jsar psthat «I 
18 described last week the terrain we overflew. I explain+ 
ae ed that the area had not been glaciated and that pexrma- 
20 | frost problems were minimal. To quote my report: 
21) "What we saw was an area in which conventional 
22 winter pipeline construction techniques would be 
23 Wwealized in -Canada,,-as jit.is very similar to 
=”) Northern Alberta." | 
1 
| Five compressor stations will | 
oe probably be constructed with spacing of 130 km., or 
or | about 80 miles. This rather large spacing is considered 
ae economical there. I visited one of these stations, 
29 | I believe the only one built to date, called Long- | 
Be ey Yuganskaya. It included six 6,000 kilowatt units 
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(about 8,000 horsepower), each of which is able to move 
18 million cubic meters per day. PniessStatron sis: not 
remotely controlled and is normally operated on a 
local automatic mode, although local manual is also 
possible. A station suction pressure of 55 pence heres! 
== thats 8l0ip.s.i- approximately -- and a discharge 
pressure of 75 atmospheres -- about 1,100 p.s.i. -- 
are normal. Gas reaches this station using reservoir 
pressure (about 100 atmospheres) from the Medverzhye 
field. Suction temperature is about plus three degrees' 
Centigrade, and discharge temperature about 40 degrees 


Celsius, which is therange of 37 to 104 degrees 


Fahrenheit. 





Sir, I've attempted to 
excerpt the information you requested from the reports 
I have available to me and hope that I have presented 


the information you requested and that you find it 


useful. 

Before TL sconciude, I'd Like 
to make certain that I did not leave an impression 
last week that could be misinterpreted. I stated 
then -— "ana FI quote: 

"We will probably not learn a great deal more 
frem- additional visits te Russia," 


and that, referring to reports prepared by others, 





"perusal of their reports did not adda great 
deal to our knowledge of permafrost pipeline 
techniques." 

IN a “nuts and bolts" sense, I believe what I said to 


be true. However, there is one very important thing 
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Pielder, Hurd, Canlson | 
in *Chiet | 


we learned from what the Soviets have done and I think 
it's worth mentioning at this point. It is this -- 
they got the job done. Tiowercwoagcinag Arctic i een 
tures, winter darkness and the extreme logistical | 
problems associated with both the climate and the 
geography, they did design and are still designing, up 
to eight lines from Medverzhye , they did construct 
andware Still» constructing, and they are operating at 
this moment, hundreds of miles of gas production, treatr 
ment, and Pipeline facilities in their Arctic. I 
consider this accomplishment to be most commendable. 
THE COMMISSIONER: Thank syou 


very much, Mr. Fielder. I appreciate your taking the 


trouble to put those maps together and explaining 





them as clearly as you have. 

A You're most welcome, 
Sri | 

MR. HOLLINGWORTH: Mr. | 
Commissioner, last week on Thursday, I believe it was, 
you made anenquiry about what research El Paso had 
done into the frost bulb technique, and my solution 
was going to be to have a Foodhills representative in 
Washington check the El Paso application, but that | 
deed was obviated when I spoke to Dr. Harlan, who 
briefly appeared on the last panel, who advised me 
that. Gl Paso has decided that frost bulbs won't be 


Since 
a problem at river crossings their pipe is going to 





be coated with six inches of concrete which will 


provide effective insulation and there won't be a frost 


bulb problem. Now, that's their apparent solution. 
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Fielder, Hurd, Carlson 
ine Charest 


i i haven't looked furthepiintowitithan§ accept pre 


Harlan's words to me. 
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AOOWEST REPORTING ETD. Fielder, Hurd, Ganitison 


BURNABY! 2) Bac. . 
Cross-Exam by Hollingworth 


1 THE COMMISSIONER: Thank you, 


Z| Mr. Hollingworth. 
3} CROSS-EXAMINATION BY MR. HOLLINGWORTH: 


4 Q Mr. Hurd, where is the 


2} O &M office of the applicant? 


6 | WITNESS HURD: 
7 | A The head office or 
8 corporate office, Mr. Holingworth; would be in Calgary. 


9) Are you asking about the operating company? 

10 | Q I am sorry, I said 
PE OseeM dbutiel tdid (not make it very clear. 

12 | A Im Calgary. 


LS | Q And how many people on 








14} your staff are associated with the operations and 





15: maintenance phase? 


16 A Mio. Hol bingworth, sare 


17 | you asking about the operations staff as it will 





18 exist when the pipeline goes into operation? | 
19 | Q No, Deamiaskinghabout it, 

20 | now, Mr. Hurd. 

21 A The staff at the moment, | 


2211 the full time staff consists of Mr. Carlson and Mr. Fielder 


23 who have help available to them from consulting 








ae people and from a working committee of participant 

25 | companies which would add upto another 15 or twenty 

26) people. 

ee Q But they are not on the 

Sd applicant's staff as such? 

29 A No. | 
30 | Q Eng phase ilar kson, careyou 
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Cross-Exam by Hollingworth 


presently (an employee ‘or Trans-Canada Pipeline or of 
Canadian Arctic Gas? 

WITNESS CARLSON: 

A No, sir, I resigned from 
Trans-Canada Pipelines last month, I am now a permanent 
employee on Canadian Arctic Gas staff. 

Q iva 2s) as OL Aprr, (975? 

A Aprile lSeh 

Q And are you permanently 
resigned from Trans-Canada, or are you on loan to 
Canadvan “Arctic Sas? 

A Nowe sir, . “ant ‘one permanent 
staff, I have severed my connection officially with 
wien s—Cavada 

Q Now, did any of you 
gentlemen prepare the operations and maintenance 
procedure that has been set out in the application? 

WITNESS HURD: 

A Myre Olli mnoworthy, 0 
was responsible for its preparation in the sense that 
I co-ordinated and was active in an overview role and 
to some extent an editing role. It was prepared 
Diya LOurOr people. 

Q Are those people presently 
with Canadian Arctic Gas? 

A The advisory committee 
made up of participant companies are still with the 
companies that they were with before and still are an 
active committee and available to us. The consultants 


who assisted in the preparation are still consluting to 
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Cross-Exam by Hollingworth 


Canadian Arctic Gas. There are others who are no 
longer asgeociated with the company. 

Q Well, how many people 
ave responsible for prepatationvor they actualematerial 
that you, the operation that you oversaw, Mr. Hurd? 

A If we included in the 
count the operations and maintenance committee, the 


number would ke well over 20, approaching 30. 


Q And how many of those 
people are with companies no langer associated with 


Canadian Arctic Gas? 


A te canteoniyaguessm. Mr, 
Hoitangworth ewithoute checking, I would guess some 
half dozen. 

Q And would those people 


be mainly with Alberta Gas Trunkline Company, Limited? 
A Alberta Gas TRunkline 
contributed more people to that group than any other 


Single company, that is true. 


Q Presumably because they hav 


experience in harsh climates in Northern Alberta, is 


that a fair statment? 


A i hime hatyeertaan ly! it 
is true that Trunkline has experience in Alberta and 


ranging some distance north, yes. 


Q And was anyone associated 
with Westcoast Transmission instrumental in helping 


to prepare this documentation? 


A No one, Mr. Hollingworth, 


who was associated with Westcoast Transmission at that 
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ALLWEST REPORTING LD. Fielder, Hurd, Carlson 
i it a Cross-Exam by Hollingworth 
1| time. 
2 || Q ANyone who is now associated) 
3 | with Westcoast? | 
4 A Not to my knowledge. 
5 | Q On page 19 of your prepared 
6 testimony --— I do not think that it)is: important to | 
7 turn to it -- there is a statement made that maintenance | 
g | of these systems and related equipment will utilize 
9 modular unit replacement. This is concerning communi- 
10 cation facilities, but actually what I was more 
11 interested in, was compressor station equipment. I 
12! think that Iomade the wrong page reference here. I 
13 | think that the statement is made that you will use | 
14 | modular units on compressor station repairs where | 
15 | possible, is that correct? : 
16 | A Yes, chats night. | 
17 | Q Now, does this -- do | 
| | 
18 the actual compressors lend themselves to this type | 
19 Of PepaliryjaMcs Hurd? 
20 | A Yes, « Mr... Hollingworth, 
Dy} | they do. A large part of the equipment that will 
22 | require maintenance will be the unit and station 
| control panels. That equipment is electronic type of 
a equipment and can be constructed so that parts of it 
25} can be extracted from the panel and replaced with 
26; workable parts and the part ithen, thea damaged part or 
27 | the faulty part is taken back for repair at other- 
28 | places. 
pS) Q I am sorry, you said that 








these were the electronic control panels? 
A Yes, the unit and station 





control panels. 
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Fielder, Hurd, Carlson 
Cross-Exam by Hollingworth 


A better example might be 
the gas generator itself whichfem an aircraft type 
turbine, can be changed in a matter of hours with 


a“vorking=anit)' and@theetaubiymmit is taken back to 





the factory for repair 


Q And are you using a 
turbine type of compressor? 
A Until the purchasing 


process is completed, we can't be all that specific 





about which type will be used at which locations. 
it*s likely that a largé''numbér of aircraft type 
turbine compressors will be used, and probably a number 


of industrial type turbine compressors also. 





Q Well, are the industrial 
type turbine compressors easily exchangeable as 
modules? 

A Less so than the aircraft 
turbine. Usually what they call the hot blade path 
is replaced in the industrial type. It takes longer 
but the industrial type operates for much longer 
periods between overhauls. 

Q Well, how long does it 


take to replace one of these industrial type turbines 





in the event you had to pull out one because of a 
malfunction? 

WITNESS CARLSON: It would 
take up to one to two weeks with a crew of six or 
eight men. That is my best estimate. I can possibly 
get you some more details that are more accurate, but 


it is a more lengthy process as compared to the 
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ALLWEST REPORTING L710. 2290 
BURNABY 2, H:€: Fielder, Hurd, Carlson 
Cross-Exam by Hollingworth 

u| replacement of a gas generator on a jet. | 
2 | Q Well, let's turn to an 
4 aircraft type turbine, how long would they take to 
4 replace them on a madule system? 
5 A Trans-Canada has replaced 
6 | eegas Generator in about an hour “and a half. We esti— 
7 mate normally six to eight hours with a four-man | 
8 crew, and a supervisor. 
a Q Now, Mx. Hurd, you say | 
10 | that studies are still going on in this regard, but 

11L| which way is the applicant leaning as to which type 

12| of compressor it's going to be using? 

ial WITNESS HURD: I doubt if we 

14 could say at this stage, Mr. Hollingworth. Both the 
a industrial and the aircraft are practical applications, 
16 | have practical applications on this pipeline. 

A Q Does the industrial 

18 turbine have a greater capacity, a greater horsepower 
19 || than the aircraft type? 

20 A I believe both are 

27 available in sizes that are proposed for the pipeline 

Be | system. 

23 Q pre you sure on that; 

24 Mi Hurd? 

25 | A Yes, quite sure, Mr. 

26 | Hollingworth. 

Ae Q Now, is there any 

28 | difference in the weight, supposing that you had the 

29 example of the inner guts of the turbine, if you 

30 | like, breaking down, the whole engine. How much does 
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Fielder, Hyrd, Carlson 
Cross-Exam by Hollingworth 


one of these machines weigh? 
A They come in several 


parts. The compressor itself is the largest single 





component. | 
Q Do you recall the weight? 
WETNESS CARLSON: £ don't 


recall the weight of a compressor, but I can say the 





aircraft type gas generator of the type that might be | 
considered for this project would weight approximately 
3,600 pounds. 

Q And would the industrial 


type of turbine weigh more? 





A Much more. 
Q How much more? 
A Unfortunately, I have 


no experience with the type of industrial unit that 
is being considered. The units Trans-Canada had were 
considerably smaller than this. Several thousands 
pounds more, or heavier. 

Q Well, do you mean to 
Say twice as much, sir, or. three “tines tas: auch? 

A I'd prefer not to guess. 


If you want a precise figure we could get that. 





Q Well, I'd appreciate 


a precise figure because I'm wondering if the aircraft 


{ 


you mentioned in your application are capable of 
bringing these machines in. 
WITNESS HURD: Well, Mr. 


we mentioned earlier that 
Hollingworth, the part on an industrial turbine that 





would be replaced is what we call the hot blade path, 
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1 which is a very small part of the total. It's the | 
2 inside part that's exposed to very high temperatures. | 
3 That's easily transportable by aircraft. 
4 Q So the largerwhole, | 
2 if you like, would not ever have to be replaced as 
6 | a unit, as a complete unit? | 
7 | A OH, I doubt if we could | 
8 Say not ever, but it would be a very unusual occurrence, 
9 to need to replace the whole unit. 
10 Q Well, suppose such an, | 
| unusual occurrence occurred, are your aircraft capable | 
12 | of bringing in such a unit as a whole? 
13) A I don't know whether | 
14 the alreraft is or not, it's thecreplacementeofrthe 
15 | unit is not that difficult a problem because very 
16 | heavy equipment and machinery can be brought in over 
1? | land on the sorts of vehicles that Mr. Fielder | 
18 described earlier in the testimony. 
19 Q It would be brought in 
aml by land from a wharf or from a depot, or where? 
21) A Most of these components 
22 would be flown to a large airport and transported from 
23 there by land equipment. 
24 | Q When do you expect a 
25 | decision to be made on which type of turbine you're 
26 going to use? 
eT A It's sometime down the | 
28 | road, Mr. Hollingworth. The process usually involves | 
ory negotiating with suppliers of equipment, receiving | 
| 
bade Yl bids from them, determining which is the best | 
\ | 
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Fielder, Hurd, Carlson 
Cross-Exam by Hollingworth 


considering the number of units that can be supplied 
DYeany One supplier. Le s*not likely that that process 
can be nailed down until we're prepared to make 
commitments to those suppliers, and that follows the 
ObEaining.oL. d permit. 

Q O.K., well fens Juste 
keep on with the air strip discussion, or airplane 
discussion for a moment. You've got a discussinn of 
various types of airplanes required in your applica- 
ELON. I should Say alrerdaft. That's on page 
12 and 13. I'm specifically interested in type C. 
iat seens to, be a fairly large plane, its that correct? 


A Veo. 1 is. 





Q Puc what sort OL type ar | 


plane that's flying today would fall into this category)? 





A The Hercules, Mr. 
Hollingworth. 

Q And what length of run- 
way does a Hercules need to take off at full load? | 


A I don't know precisely | 
what the aircraft requires. I know that runways at 
Normal Wells and Inuvik and at those stations where 


we're proposing a 6,000-foot runway, would handle 


the Hercules. 
Q OLK., would a’ shorter 
strip than 6,000 feet be able to handle it? 


A My guess is yes, but | 





I don't know the length required by that aircraft. | 
Q Does anyone know? 


Mr. Fielder? 
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WITNESS FIELDER: Well, I 
think the 6,000-foot strip was intended for Hercules 
MSes thats ali I -can ‘tell you, Mr. Hollingworth. 

0 Well, IL take it from ss 
evidence, that you're saying that if a mishap occurred 


which required bringing in rather substantial equipment’ 





that it would be flown first to the nearest large | 
airport, provided the Mackenzie Highway wasn't 
available. 
WITNESS HURD= That's correct, 
yes. 
Q And then it would be 
brought OverVand to the point. of the’ rupture, is that 


COREE CES 





A Are we talking about a 
compressor station failure? 

Q No; Elm iadking about a 
line failure,the heavy equipment that you would need 
to effect such a repair. 

A The heavy equipment would 
be stored at compressor station sites and division 
headquarter sites, and would be moved from those points 
overland to the site of the break. 

Q Would there not be any 
equipment that would have to be flown in then in the 
event of a pipe failure? 

A No. It should be 


available all -- it is intended to be available within 


reasonable distances of all locations on the pipeline. 


Q And this includes spare 
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Fielder, Hurd, Carlson 
Cross-Exam by Hollingworth 


pipe, does it? 

A Yes. 

Q Well, let's get onto a 
compressor station then. Suppose you had to bring in 
a new unit, a new turbine unit, as we were discussing 
before. Would this require the use of a large plane 


such as a Hercules? 
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1 A A Hercules would 
2| handle several of the gas generator units for an 
2 abncratt+type.station.. .Probably, though, several of 


4 those units, the gas generator units would be kept 





S| in stock at places like Inuvik. 





6 Q jave you made any 

7 final determination on that point? 

8 A Not as to the precise 
9 number. -It is pretty much conventional practice with 
10 pipeline systems to keep one for each or perhaps 

Me airy ae docen aircratt gas generators in service. 


12 | Q Welle sletcwsays that 





i3 | you needed a gas generator somewhere along the 

North Slope in the Yukon Territory, for instance. 

15: How do you plan to move it to the site where it is 
required? 

7 | A By.-—, Certainly Lt 

18] could be moved by land using the low ground pressure 

19| type vehicles that Mr. Fielder described. 

29 Q Weld) pair COmLdn te .sf Lown 
| very successfully, could it? Because you have only 


2211 one 6,000 foot airstrip between INuvik and the Alaska- 





=>) Yukon border; isn't that right? 


24 | A The gas generator for 
an aircraft type, Mr. Hollingworth, could be hauled by 


26 the Evpe.D. hekucopte, = sorry, the type E 





helicopter, which has a sling load capacity of some 


| 
8} 8,000 pounds and the weight of a gas generator is some- 
25 thing @oughly half of that. 
30 Q Well, let's suppose 
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x that you had an industrialtype turbine in situ, are you 
2 Suggesting that you would never have to carry such a a 
3 load such as would require a Hercules in order to effect 
44) repairs On a generator such as that? @*0n “a? compréssor 
>| StacvOn sucn as ttldt, © am Sorry? | 
a A I think we would not suggest, 
| Mr. Hollingworth, thatwe would never use a Hercules to | 
dl Carry Material “in to the’nearest’6;000 foot airstrip. 
A From that point the equipment if it was something as 
| small as the hot blade path, probebly could ‘be’ carried . 
| by that type E helicopter and certainly could be 
La moved overland. 
seal Q My studies of this map | 
aay system of yours tends to show me that you have one 
a 6,000 foot runway between the Alaska-Yukon border and | 
sa Ene vicinity ‘or INuvik, 1S that “correct? 
17 | A I would have to check to | 
od be sure. 
19 | would 
Q pO yOu haverarrereulty 
20 | using a Hercules to any great extent along that | 
*2 | north slope, wouldn't you, there is just one runway 
22 Gapable* of “accomodating it. 
“| A You ~can’only land where 
ea there are strips that 7tong,@that-is*true: 
25 | Q Besides the 6,000 foot 
a runways you will require other airstrips and I presume 
| you are going to maintain and carry on with the ones | 
proposed for the construction period? 
- A Thaee ws Corrects 
pa 5) Q Are you planning to close 
! 
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any of these strips down that you used during construction? 


Or will all these be required to the Operations and 
Maintenance of the line? 

A Therevarewno airstrips 
that I am aware of which would be constructed for the 
construction program and abandoned after that. 

Q These strips are going 
to be gravel, aren't they, Mr. Hurd? 

Ay Generally, except for 
places like Inuvik where the CXPStingy airstrip is 
asphalt and Norman Wélls, also. 

Q But apart from the 
established Department of Transport alrportss you 
are planning to construct your own and they will be 
of gravel? 

A Yes. 

Q And ryouvaresgGing@eo 
maintain those, obviously, in order to have landings and 
take offs throughout the lifetime of the pipeline? 

A Nest 

Q Thatveisagoing tourequire 
quite a bit of gravel, I would think. 

A MOUd Cera bak! — avec: 
relative term; an adequate amount of grave. Ls 

Q Have you made calculations 
as to whether borrow is available to carry out these 
repairs over the life span of the pipeline? 

A To! casry out répaixs? 

Q Repairs: tothevairstrips’, 


maintenance of the airstrips. 
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1 A We have made calculations, | 
2] Mr. Hollingworth, to satisfy ourselves that there is 
3} more than adequate gravel to construct the airstrips 


4| and station pads and all other things that require 





5] gravel. The amount of gravel required to maintain 





6 | the strips is a very small fraction of the amount 

7| required to build them. We propose to have stockpiles 
8 of gravel at airstrips and other locations where we 

9 can foresee the possible need for gravel. That amount | 


10] required for maintenance would be very small. 





4 Q Have you made calculations ds 


i to how much would be required? 





13 1 A I have not made any 


14) calculations of that sort. 





15. Q And do you know if the 


16; amount required for maintenance over the life span of 


= 
~J 


the pipeline is included in the borrow requirement 
18 figures we have previously been given? 
19 |} A doubt, Mr. Hollingworth, 


20}} that it was included as a specific item again, because 





21 the amount required for maintenance is very small compared 
22 | with the total amount required to do the construction in 
Po ithe first) place. 


24 | Q Has the applicant made 





25 | any decision on what type of air cushion vehicle it will 


26 maintain in Inuvik? 





27 | WITNESS FIELDER: 
28 | A No, sir, we have not. 
23 | Q Are you considering from 


30 a few certain types or is there a broad range available 


| 
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Cross-Exam by Hollingworth 


to you? 

A There is a range avalable 
to us, Mr. Hollingworth, from the 24 ton Voyageur that 
I described last week, which is self-propelled, through 
the, 100 ton non-self=propelled airseushioneraft: ¢~in 


addition to that, a great deal of work is being carried 


on at the moment to develop the technology of air cushion 


vehicles even beyond where it is today and I understand 








that there is 225 ton vehicle currently being used in th 


Middle East, so should we decide that we need something 


thaty bagyrit* is? available) ito ws’. 
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1 Q You say that the 100 | 
2 | ton model that you're looking at is non-propelled. 
3 What is the largest self-propelled model you're 
4| looking at? 
2 | A The largest se1f-propelleg 
6 | that I am aware of is the Voyageur, Sir, which would 
7 Garry 24° tons. | 
2 | QO Wouldn't you need a self-| 
a propelled A.C.V.to be of any use ‘to’ you? 
10 | A No "sie Sy ou! Propel Tt. 
aAL by some other means, like well for example it could 
another 
| be towed by *° air cushioned vehicle, should it be 
13 | decided to do ‘so. | 
14 Q Well then you'd have -- | 
15 | A More likely it would 
16 | be towed by an L.G.P. type vehicle. : 
v7 | Q Well, the statement is 
| 
18 made in the ‘application, ws ie nour thas the APMC. ve | 
0 will be useful over river and spring breakup condi- 
20) tions? 
21] A Pn mot Sure if “that’s 
22 Tne wording but i" PPlaccept tt af you say 10 as", sir. 
58) © I'm referring you to 
aie page 11 of the application, Mr #'leldér ." Tesdys eh 
25 | three-quarters of the way down: 
ni | "An air cushioned vehicle which the applicant | 
=| intends to have based at Inuvik to transport | 
sie equipment and materials across water bodies | 
29 | during flooding and ice flow conditions." | 
| 








Sonal A Yes? saa 7 I ‘see thats 
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Q So you couldn't very well} 
tow it with a low ground pressure vehicle, could you? 


A Neser, wehar. couldn't be 





towed by a low ground pressure vehicle across the 


Water,, certainly not. 


Q So you'd need a self- 
Propet led one; to be of any use to you in those condi- 
tions, wouldn't you? 

A You would need a self- 
propelled one, Certainly, to get across water during. 
che time Ehat ice was DLlowing down the river. You could) 
also use the air cushioned vehicle, however, to get 


to the bank and then use helicopter to get across the 





bank -- across the river to the other side, and then 
be met with L.G.P. vehicles on the other side.You 
recall that we have a selection of equipment such as 
this at each and every compressor station. : 
Q A selection of low ground) 
pressure vehicles, do you mean? | 
A Yes «sir. | 
Q Now if this air cushioned 
vehicle is based in Inuvik, where do you envisage it 


being used mostly? 


A Generally in the delta 





area end across the Yukon North Slope. 

Q And there are severe 
ice conditions appear on the shore along the North 
Slope at certain times of the year, large mounds of 
ice building up on the shoreline, is that not correct? | 


A I believe that's right, 
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1 ! | 
Sir. 
2 || ! 
| Q Now, taking as an example! 
I this 24-ton self-propelled machine that you've described, 
e how large an obstacle can it overcome when it's 
> | travelling across the distance? 
| A I can't answer that 
iy precisely, sir, but if you'll accept a guess I'd say | 
e | probably three feet in height. | 
| 
3 Q Well; how high are the 
| 
ae skirts on this machine? é | 
| 
: 
a A Sift Huse dont knows 
> | 
bet Q Well, would you accept 
22 | the fact that a Hovercraft has between its skirts and 
| 
| ; 
“| the surface crossing a small Space which is called a 
= i i 
iS | Hover gap? 
eal | 
AP A Yes sir. 
17 | 
Q And that that Hover gap 
18 can't be too great or else the machine Simply doesn't 
+2 work and won't propell itself off the Surtace> isn't 
a0 that not right? | 
spel ; 
A Faae Ss tua te COLLEGCL., 
|. 
Slate 
23 | . 
otek Q Now, have you looked into | 
| 
4 
os ie the question whether it would cross a Chree= £00 t 
25 | | 
obstacle or not? 
26 | 
A Are you referring to the | 
27 
| self-propelled machine, sir? 
284 
i Q VCS 7. am. 
29 
| A No, I have not. 
30 | 
a Q oO, your dom t know fora 
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fact that it will cross such an obstacle. 

A Not the self-propelled 
Machine, Sit..1 do, know that the raft that is made by 
Hoverjack can be constructed, and I was told this 
Speci iically by, their chief engineer, to litt itself 


Six feet off the water or off the ground surface. 





Q Is that six feet the 
distance from the bottom of the skirts to the surface 
that's being crossed, or the distance from the base of 
the machine to the surface that's being crossed? 

A From the base of the 
machine to the surface that's being crossed. 


You should know, though, sir, that the Hoverjack does 





BOL wise “ae Dalloon type skirt Such as the Arctic Systems 
air cushioned vehicle does, that is a 100-ton one, and 
hence ice flows, for example, or logs could hit the 
skirt and just pass underneath. 

Q Well, what type of 
skirt or device does it use to achieve its lift? 

A It's much like a loose 
drape. I don't know how else to describe it. It's just 
a thin material with a loose drape. 

Q You mean it's a single 
Sheet of material draping down? 

A Yes sir. 

Q Whereas a typicalme 


is more like an inner tube attached to the machine, is 





phat weight? 
A Not the typical one, sir.) 


A different one. As I understand it, there are two 
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1 concepts that have been put forward in the design of | 
2 | air cushioned vehicles. One by the British and the | 
Other by the French, and I believe it's the British 
4 design ithatuutelizesctheeballoon type skirt, the French 
.) one uses the other type. Both are currently in use. 
6 | Q But the British one is | 
7| more heavily developed than the French one at this 
. time, isn't it, Mr. Fielder? 
9 A Hacouldn!tesay thaty 
10 | Sin. | 
11] Q Well now, taking again 
12) ehiswedttontire did) youscall, at ..a;- Voyageur? 
13 | A Yes sir. | 
a | Q What type of a gradient | 
15 | Gantt climb? Or Can ait wilimb jany, gradient? 
16 | A According to the 
me Specification sheet, about eight degrees. 
18 Q And are there slopes 
2 | greater than eight degrees along the North Slope route 
> | proposed by the applicant? | 
21] A There may well be. 
22 | Q Youadon!t know? 
23 A Once gain I'd have to | 
ae get specific, because one could run down the river 
25 | valleys to the point where you could SeEeouro£ | 
ae the river valley and then come back onto the right-of- : 
27) way, for example. In other words, it's not necessary 
28 | to follow the steep slopes, you can pick and choose 
a) your way. 
30 | 


ree | Q Well, suppose you wanted 
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1 to get to a rupture some point between rivers on the 

2 North Slope. Wouldn't it sometimes be necessary to 

3 go up a gradient on the right-of-way to get to that 

4 point if you're using the air cushioned vehicle? 

a A Very likely. 

6 | Q And if that slope was | 

7 | greater than eight degrees, are you now saying that 

=) YOutecouldry Sthitreachi™ 2 

2 A Nor sir. “i'imnssaying “that 
10 | you would get up that slope in a different manner, 
11] either you would find a shallower slope to Get, up, OF 
a you would start an L.G.P. type vehicle out from the 
13) compressor station on the other side of that break 
14, to meet the air cushioned vehicle, and when it got | 
15) to that steeper Slope it could be winched up the slope : 
16 | by the L.G.P. vehicle and Carry on its way. In other | 
17 | words it can be helped by other mans. 
18 | QO Of course, all this is 
a taking some time. 
20. | A Yes sir. 
21 O Now, assuming again this 
22 break on the North slope, 4f thee G.viewas Caled 
cael | into action from Inuvik, which way would it take to 
a get to the North Slope? Would it go out over the 
25 | Beaufort Sea? 
26 A It would depend upon the 
27 | time of year. Certainly if it was water, I Suspect it 
28 | would. if 1t was’ frozenk=— 
4 Q Suppose it was ice. 

ba ey A -- it would have to pick 
| 
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1 and choose its route. 
2 Q Over the Beaufort Sea? 
>| A YES5SLG sprovidingsthat 
4) it could make it. I just don't -- assuming that you 
5 have no more than three-foot high ice , for example, 
6 | it could probably make it. If you had six-foot ice, 
zi it probably would not. You have to take a different 
5 route, perhaps down one of the branches of the Mackenzie 
9 | River, and then follow the right-of-way. It would 
10 | depend where you're talking about, where the break 
My occurred, where the air cushioned vehicle was at the 
12 | time the break occurred, and what other vehicles were 
13 available to help it on its way. 
14 Q But if it went down the 
15 | Mackenzie River to the right-of-way it would at some 
16 | point have to leave the river and get over to the | 
L7 | right-of-way. 
18 | ‘ A Yes six. 
| 
19 } Q And again you might run 
20 | into this problem with gradients, or you might run into} 
i 
21 | trees, you might run into any number of obstacles. | 
ao A Thats quae ycomrect, 
al but once again it could, be.,towed. 
24 | Q What I'm suggesting to 
25) you is that this air cushioned vehicle could not be 
26 | relied upon to be of any use whatever in the event of 
27} some mishap occurring along the North Slope. 
28 | A I disagree, sir. | 
ae Q Well, we've gone through 
30 | some of the obstacles it might face. Do you not 
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agree with me there could be instances when it simply 
wasn't usable because it couldn't reach the site? 

A I'll agree with you that 
such a circumstance couldtoccum but “fldon"t bell reve 
that you've described it this afternoon, sir. 

Q Well, would you describe 
the ‘circumstance when it could occur, then, Mr. 
Fielder? 

A OnsyeL believe ui ene 
ice conditions in the Beaufort Sea and the rivers were 
such that it was impossible to pull anything that 


required less than six feet of clearance. Y done 





know that that condition ever occurs at one time 
everywhere. Even if that were the case, then of | 
course one would during those times fall back on the | 
Other types of equipment that we have available to oe 
You could use the air cushioned vehicle, whenever it's 
practical to do so. As is the case with all of these 
vehicles, they have a particular application, and 
one chooses the circumstances under which one would 
usecthem: 


I described last week, for 





example Prthattarlrologon tcouldicarry 330 *tons. Start 
out three rologons and have essentially the same 
load as one air cushioned vehicle, over ice. 

Q O.K., well on page 
14 then, the last paragraph, there is a discussion of 
line patrols! by" fixedtwing aircraft, and it's stated 
that fixed wing aircraft would be used on flat 


counteyrandsrolling country} Asie that’ right; Mr. 
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Hurd? 

WITNESS HURD: That's correct, 
yes. 

Q And otherwise you would | 
have to use helicopters. 

A Helicopters are another 
OQfion, yes. | 

Q Are there further | 
options as well? 

A For liner patrods; 


depending on the time of year you could use all 
terrain vehicles; in the wintertime certainly personnel 


Carriers that. can go along the surface and in the 





wintertime without risk of damage to the surface 
terrain. There will be occasions, I can imagine, where 
on the ground foot patrols would be done. ! 


QO And in summer? 


A In summer generally 
aircraft would be very much the preferred method 
because it keeps the patrolling people off the ground | 
altogether. | 

Q Well 42 you: hed Eo 
accept the interior route rather than the coastal 
route coming from Prudhoe Bay, what type of country 
does that cross? 

A It's more mountainous, 
even in the Canadian portion, than the coastal route 


is. They are not large and rugged mountains like the 


AlLaSkaysectton Of the anterior route. It's rolling, 





sOme areas are flat near the Old Crow Flats it's quite 
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deneiy rotting and -tlat, 
“ @) Well, would you be able 
3 to use fixed wing aircraft along the interior route? 


a A Yes sir. 





5 Q The entire way? 





6 | A Yes sir. 
7 Q Well, Te that country is | 
8 Suitable for fixed wing aircraft, where are the 


areas where helicopters would have to be used? 


| 

6 A There are no areas that | 
| 

| I am aware of where helicopters would have to be 





aaa used. Fixed wing aircraft, small light fixed wing 








( 
13] aircraft is usable along the whole of the system. 
| 
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1 Q I was just wondering, further 
2 up that page it says, "Where the use for the fixed 
31 Wanged. aircraft for,line patrol.is. not practical, 


4|| helicopters will be used on line patrol." Where, 


5 geographically, are those areas going to be? 





6 | A There may be areas in 
41 particular -- in particularly mountainous terrain | 
8 | where a helicopter would be more desirable perhaps, in | 
9) a particular situation, weather situation, than the 


fixed winged aircraft. The helicopters are more 


be 
=) 





11) desirable in situations where you might wish to drop 


down to the ground so that people can walk around and 


bh 
tO 


13 | inspect it more closely. But given reasonable weather 





14 | conditions, the fixed wing aircraft can cover the | 
I>) jwite of,the pipeline. | 


16 | Q So the meaning of that 





| statement isn't with reference to geographical areas, 


re 
J 


18 it is with reference to flying conditions and the 





19 desire to get down closer to the ground, is that more 


oo correct 


at A That would be the 
ae. advantages that a helicopter has over the fixed wing, 
oo yes, Sir. 


MR. HOLLINGWORTH: Okay, 








25; thanks, gentlemen. 
CROSS-EXAMINATION BY MR. TEMPLETON: 
Pe Q If I ask my questions now 


28 it will guarantee that they will be finished with me in 


29 short order. 








30 | In your statistical summary 
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Cross-Exam by Templeton 


regarding ruptures, which I believe was in the answer 
to question 22 of the PAAG report on off-road 
vehicle traffic required for contingency repairs and 
I think thatiyou worked out the breaks and the frequency 
of ten and a half years for a break. And then later 
Onl onripager2Z219\ you stater ata the! top of: the 
page, 
"The applicant refers to its response to 
sub-section one of question 22 in which it 
determined the frequency of the need to make 
major pipeline repairs is very low, i.e., 
statistically it is perhaps once in twenty 
years." 
Continuing the quotation: 
"Where a major repair is necessary, the 
probabil tye oni taloceurring at a location 
and during a season in which critical and 
environmental sensitivities will be a 
serious consideration is of course very 
much lower." 
I was wondering -- I am not questioning the difference 
between whether the frequency is ten and a half or 
22, it is the statistics in which the -- were made and 
do they apply to maturely operating pipelines, is that 
the whole industry of the United States or af Canada? 
Is this a United States and Canada figure? 
fy) Mr » Templeton, wewquoted -both. 
The United States statistics were Compiledby the 
Battele Institute and are contained in a report prepared 


for the American Gas Association dated May of 1973 











yarsrpert eit bas 2 hod Biiieteo: SeAtow rove BAS Attna- Tt 


ugdsl Metis bra dsetd 6 4a evesy Blond « Bas. net’ to 


‘sheasD to xO 2e¢sse heticU eld Yo yadevbar alonw- edz 


betageiy toqer es ot bentisdaos sie bes eteziten® el6dene 







noe htad iu vi » *9. ; Ue’ 2h ee 


norsiqisT ya nore 


Sevens’ sity cickew ovedPad Dyiatuiw ,ebtuaque palexsper 


, Jreyper PAY offs to SS motdeeyp 62 


PuyOn FBO 


he eytequy yoro: 1 Longe ae. Perteps2 SfEtsi7 slotdayv 


afiy to oot Sd¢ de efnde goy MS epsq AO fo 


25g 


et senoate: sof O¢ esptet Stsotigas eit" 


bi doinw at SS gebseerp * wo nojtosa-dus 
Mwamoos bac) oft 26 Weasypws sits bet insted ob 
es bi, wol vooves’ ealeged entlegqe Ttocam 
CAIN.) TS , agotveaq ai 2% yileursekss7e 
1, a169y 


-hoLsadoup edd emaiuntinoo 


ray ‘peesnen #l thadet wots & es TenWr 
ry f oniszuvonn YL To ysilidadorg 
tes Isvuiies> Poltw AL eoense 6 PIrIWh Sits 


ry eetolvaetiener Lsdnemnoxtvas 

de tO. Jeuablenos evolrzse 

".2ewol coum 
“mete th eit oninaiteewp goa ma fT -— parrebaow ssw 
ve ited we bad ned ad yousuper? etd seilseiwonsewiod 
bons Siem “aaw ett doidw ni esldeigesze pix ef 7s yo 


ted 2s ,venibeyigq puidexusqgo yletutem ay ylqqs yorns ob 
Cotepit sbetw? bes eesado) Bed ba SG ERs et 
iitiod tetoup.ow, ,tetelgneT .2M A 


ote’ yo Bel tgmos grew rote ete 2odha2 botiav sit 


EvPL io vat beweb oolzsioosaA asD ManirzemA eft 7OF 





S313 


ALLWEST REPORTING L.-TD. 
BIUIRINAB Y¥. (2, 8.C. 


Fielder, Hurd, Carlson 
Cross-Exam by Templeton 


1} entitled, "Reportable Incidents for Natural Gas 


NO 


Transmission and Gathering Lines, 1970 through 1972". 
3) that is the one that resulted in a statistical probahility 


4| for breaks north of 60 on this System of some one every 





| ¢ten and larhaif years. (heiCanadian statistics were 

6 gathered from three major gas transmission companies 

7 | Operating in Canada and operating between them a 

8 | total of some p00 Orcomaslestrot) 130 reo42"4 diameter 

9 | pipeline over a period of about 17 years. 

10 | Q But do the statistics 

11) refer to the -- all of the pipeline -- in other words, wh 
12 | do the statistics start when the pipeline is put in 

13 operation? 

re A I am not sure, Mr. 


15 | Templeton, that Is understandthe: question.’ That’ last 





16 | part seemed to be the answer. 
Q Well, when is the 


18) break in periodely Yous build the Dines* vou test™it)* and 


19 | breaks occur) -- otherwise you wouldn't test it, and 
29 so then you -- somewhere in that period, comes the 
21/| time when you say, now I am on operation. Is that the 


| time when the statistics are started to compile? 


23] A Now® LCundérstand: 





| Wes. Statistics covered the years 1970 through 1972 and 
covered some -- an average over those years of some 

eb} 12,800 and some odd miles of pipeline. I am sure 

a that the great bulk of that pipeline was constructed 

28 | before the peiod that was examined. Therefore it was 


a period selected after those pipelines had been in 


| operation in some cases for some time and in other cases 
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1} for shorter periods of time. The Canadian statistics 
2! are reported over a period of some 17 years and I can't 
3 be certain without checking,my understanding of that 


4| would be that statistics began to be collected after 





5 || the pipeline went into operation. 








6 | Q So: thatethere@is 4a 
7 | period, perhaps before this work-in period where there 
8} can be line breaks considerably in excess of this that 


2 would not affect the statistics. 


bt 
a 











A Not a work-in period after 
| the line went into operation, Mr. Templeton, the testing 
12] programy if iteresultedmmencbreaks, would jnot 
13) be included in these statistics. 

14 | Q Well, I think in the | 
15! Reral M7 3einterdisciplinary meeting that you have | 
16. quoted a number of times and which I believe is | 
17 | exhibat ss. There was guite an exchange between : 
18} Mr. Morden who was then the operation and eee 


139} man and Mr. Walker who is the construction man and I 
29) realize that both of them have gone now, but,as to 

21 when the break-in period was and my understanding of 
aa that time was that they were going to have two 


years called the construction period, and is that still 








as + 6 
+1 the condition? 


25 jj A There;is ya jtwo year 





6 | period, approximately two year period, during which 
27 | separate sections of the pipeline system are constructed 


“8 and at the end of which the total pipeline system goes | 





into operation from the Richard's Island area. 
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Cross-Exam by Templeton 


getting at is that this is a period when there is 

much greater risk of land breaks and there probably 
will befor sometime thereafter and that this would 
not be reflected in the statistics that were presented. 

A Those land breaks, Mr. 
Templeton, are breaks that might occur,if any do, 
during the testing program and the testing is done 
hydrostatically and is a very different phenomena than 
the line break on an operating pipeline that is filled 
with gas. 

Q Yes), sou asd am an— 
terested in the environmental aspects and it does not: 
really matter why the line breaks or how it breaks, you 
have to repair it regardless of whether it has gas 
to ateeOmea © Lids. 

A I understand, -- the 
difference perhaps is that during the testing program 
which is a part of the construction program, equipment 
for making repairs is right there and the testing and 
the repair would be done during the construction 
season. 

Q Well;ul wonder if that 
is always the case or if you are working at a very 
compressed schedule, in the winter time and you have 
a Close off date where your entire operation is working 
towards, we will say March the 30th, when everything 
mus tashut rdown;hal am not sure that all of those 
Operations can necessarily be programmed to coincide 
with a shut down date of one particular day and say 


under no circumstances will we ever repair a line break 
atter March the 30th, can you say that? 
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PLelder, Hurd, Carison 

Cross-Exam by Templeton 

A Tf thank) abs 
we can say, Mr. Templeton, is that the construction 
program we were listening to -- this panel was listen- 
ing carefully to the evidence given by that panel -- 
construction program includes a safety factor built 
into it to take account of any of the causes of delay 
so that work after the safe construction period can 
be avoided. One of those causes might be a line 
break during test that occurs towards the end of the 
construction season. 

Q I hope you don't have 
the Voptimiscmuof eMrr Drapeau. © MrisCarlson; doryou 
remember how many line breaks there were in testing 
of the original Trans-Canada Pipeline? 

WITNESS CARLSON: Yes sir. 

I believe it was 18, 17 of wich were the result d& 
cracks that occurred in the pipe during rail shipment. 
This phenomenon was somewhat new to our industry,Since 
about 1962 Trans-Canada has used the Bechtel organiza- 
tion to design and the packaging of up to 80-foot 
lengths of pipe for railroad shipment. These cracks 
were in the order of three to four inches in length, 
and we had some spectacular failures during testing 


the original line. 


Q Yes, it was spectacular 
because you were testing with gas, natural 
gas rather than -- 

A Mates cane. 

Q This one will not have 


the spectacular things, but breaks do occur ? 
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1 A I would submit this one 
2] will not have that type of defect built into the pipe. 
3 Q Novos Suspect than —— 

am but then there are different conditions such as much 

5 | greater wall thicknesses and brittle fracture or lack 

6 | of ductility due to the very cold temperatures, and 

7 probably there are different situations and that there 
| can be Brea in ‘thas? lane, toot 

a A I would submit, Mr. 

10 | Templeton, that most of the breaks that have appeared 
11 





in statistics that have been published, occurred in 














42 What we would refer to as first generation pipeline 
13 | steels. I know in Trans-Canada's experience since 
14) about 1967, and this covers several hundreds of miles, 
I 
a fvam sure well over 1,000) possibly+«2;000emiles of 
16 | Toop tine, Trans-Canada has notuhadhartnupturenduring 
1? | field testing of new pipelines built with present-day 
18 | technology steels. 
h did 
$? | QO Yes: but/Trans-Canada 
20 | put in this sort of mileage in the wintertime? A 
21] greattdealio£ that went jinrthe summertime; didn't it? 
22 | A & Great ideal; )Liwould 
23] fay-rabourgs0-50- We start, launched into a winter 
cial COnstruceion program in Lo isjkandWoRthinixwe: had close 
25 to 1,000 miles of pipeline builtin the winter since 
26 | that time. 
| Q But fnotiwvth? this wall 
23 thickness. Right? 
| A No sir. 
30 | 


Jena at QO And the brittle fracture 
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1 or lack of ductility of pipe is related to the great- 

“4 er the wall thickness, the greater the problems of 

3 | Mck ~ofauctiisty yy nghte 

4 A Well ; ‘present-day | 

>| specifications spell out a ductility which is much | 

6 | superior to the original pipeline steels that went 

7 into older pipeline systems. | 

S| QO Oh yes, I realize that. 

9 A And the phenomenon 

10 Cibo eet lovra Mlube “sone we ‘have Sot experienced “for 

11} many years in new pipeline steels, during test. 

12) Q To get back to statistics, 

“a the statistics apply to our projection from known occur- | 

a LEnCeES ? Gis “Chis wei dit? 

15 | A That's! correct. | 

16 | Q BWetthere. have ot, been | 

17 | States ae ced 

in Canada or the United/ these ‘conditions cunder which 

13 | to biildUpipelinés. Is\“that “right? im talking now 

= | about frost heave , permafrost, chilled pipelines, 

20 | large diameters, thick wall thicknesses, so I'm having | 

te a rittre*avlericulty projecting the statistics "of 

| Canada and United States in the existing pipelines into 

_ nNortineoT 6.0% 

ve rae 

| WITNESS HURD: Many of the Soren Eh Ge) 

oa Mr. Templeton, are beneficial when making the eta jection 

26 | into ‘Aretic “conditions. The AYGeLe “1s ot valD-bad | 

a news. Well, two good examples, firstly the major 

28 | cause of pipeline breaks in operating pipeline are 

vy causes by outside forces or damage caused by third 
35 parties working near or on the pipeline. Perhaps about 
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we can minimize the chance of it occurring to any 
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} 


50% of all operating pipeline breaks result from that 


| 


cause. The population density, Dds Cia AACE La ty 
and other activity in the Arctic is very much less, of 
course, than it is in southern regions, and that 
cause will be very much less in the Arctic. 

Another example is that a 
Significant cause of pipeline breaks is corrosion that 
Occurs, historically has been corrosion that 
has occurred on the pipeline. Again the Arctic environ- 
ment 12s much more condusive torea® safer pipe lamer since: 
corrosion is much less likely to occur. 

Q Well then, let's tackle 


frost heave. 





A Frost heave is unique 
to the Arctic and has received a lot of careful study 
by the group,we areSatisfied, confident now that we 


predict areas in which frost heave will occur, that 


extent that is harmful, and that in areas where 

the risk is marginal and protective measures probably 

are not required, the pipeline can be monitored eee 

its operating years. One thing about frost heave is 

it occurs very slowly and there is opportunity to 

detect it and take corrective measures if it happens. 
QO Mes7- Praccepe*that; 


but I keep coming back to?the srobienms encountered when 


you're correcting these things. Nows. Hadshink Mim 





Fielder explained previously how the problem of going | 
around to a circuitous route so that he would avoid | 


the six-foot obstruction, and these are all probably 
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Fielder, Hurd, Carlson 
CrossExam by Templeton 


necessary Sto VWeepair ithat (break /cbut va Wot tofrthose 
things leave some terrain degradation of one kind or 
another, or a mark, and I wonder if you've considered 
what this does? Do you consider the value of land in 
its natural state as a component of the environment 
that which has to --on which you have to spell out 
impact, or to demonstrate impact? 


A Was that a question, Mr. 





Templeton? 

Q Yes. It was meant to be, 
I don't know whether it turned out that way. Do you 
ecOnsitdexk == sorry. 


A We wuld certainly not 





like to leave the impression that the pipeline can 

be operated without ever making a track on the Arctic 
terrain. I think what we do say is we can minimize 
damage to the Arctic terrain, uSing the type of 
equipment that Mr. Fielder described, and at the same 
time make the repairs that are necessary. We would say 
also that whatever damage is caused can be repaired, 
using methods that are proposed for the construction 
oe the pipeline, and that the damage that is likely 
to be caused by operating procedures is very much less 
than what would be caused by trenching, and which can 
be repaired by re-vegetation and other methods. 

Q Well foto Nget<back ito 
thavere-vegetation; I think “you say on page 22-7 of 
question 22 of the PAAG report, I'm not sure I can quote 
the whole thing, but I think you refer to re-vegetation 


toe restore ‘ground cover. Do you mean that you can 
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restore the vegetation, or restore vegetation, or do 





you mean restore the terrain? In other words you're §| 
Saying, "I can grow some perhaps grass in this, and 
tChat.restores the.vegetation.".. But does. it—restore 


the thermal balance? 

A We think, Mr. Templeton, 
that the thermal balance can be maintained by protecting 
the areas where the natural vegetation has been removed, 
in some cases with a temporary cover which might be 
an organic material held down with wire netting, or 
plastic netting; and that re-vegetation can proceed 
and that ultimately the re-vegetation will provide 
the protection -- thermal protection that is necessary.| 


Q What will you consider 





ultimately? How many years? 


i 
| 


A Quite quickly protection | 
wuld be provided by the grasses that would be seeded 
with fertilizers which would grow quickly. We think that 
Over a period of many years the natural vegetation 
would encroach upon those imported grasses and that | 
the natural vegetation would prevail. 

Q Mes, but Lithink there's 
a difference between restoring vegetation and restoring 


I think 
thermal balance. AUS Cie LepOorts, aneluding yours, 





would indicate that the restoration of a thermal 
balance in an area where the peat mat had been dis- 
turbeG@) or taken off is) in much =- 1 think there's perhaps 
a little difference of opinion on the number of years but 
Gertdinly dt 's not. in ten. years. I'm not talking 


about physical erosion; I'm talking about thermal 
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1 balance. 


ine) 


i A Thermal balance has 


3 Significance, I think, only where a change in thermal 





4 balance would cause a regression of the permafrost which 








-) in turn might result in erosion. So the object -- 
6 | Q This goes back to the 
7| Other question, though: Do you consider the preserva- | 


8 tion io: band tiniitsimaturalyistateupart: of your “impact? 
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1 A Consider that we have an | 
2| obligation to preserve the land in as near as possible, 


3 | and practical in its, natural state, yes ,sir. 








4 Q But Mr. Fielder is going : 
5 | to wander around with his -- and I realize that he is 

6) DOLIgGGIing toptear up, the —=— ali” the tundra with his 

7 low pressure vehicles, but these do leave marks and I 


8 | think that you would agree, would you not, that the 
9 | marks around Prudhoe Bay and the hillsides are objectionable. 
10} I realize that Mr. Fielder is not going to make that 


ll} kind of mark as those are now five, six feet deep, 











12] but he will leave marks, will he not? 


13, A If by marks, Mr. Templeton, | 

| 
i you mean tracks that can be seen, that is very possible, | 
Mm} that at certain, times, of the year tracks will be left 


Wen that can, be seen.. That. is not. necessarily followed by 


1? | a change in the thermal regime and permafrost degradation 
18 | and erosionad all those terrible things. 

} MR. FIELDER: 

20 |i A LG tican interject, most 


of my wandering around was being done on the ice, 





-22/ mr. Templeton, just a little bit on land. 


23 Q Weld, lam not sure it 


4 | was now, I think you were going to try and, get as 








25 close as you could to that site, but then you were going 


to bring another vehicle in. 





27 | T think there are obstructions 


28 i over six feet, I just don’*t know anywhere high qelove) Ievouesclal 
| 


| 
| where there aren't so I assume that you have to go 





around quite a few things and I think that the point is 
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Cross-Exam by Templeton 


that some of these things redarding maintenance do 

occur outside the right-of-way, and that there are other 
things to consider the impact rather than 

just the 120-foot strip and that your operations and 


maintenance do extend beyond that. I think that 





there seems to be a tendency perhaps to Forget that. 
THE COMMISSIONER: Mr. Templeton, 
what were the marks that you refer to at Prudhoe Bay, | 
they were obviously more than marks, what caused them? | 
MR. TEMPLETON: These were 
caused by bulldozers and I think that there is one 
famous one where a bulldozer operator decided to indicate 
to a friend where he was going and so he left -- made an 
arrowhead by making tracks on the tundra and that mark 


today has gone down, I think about six feet, because he 





disturbed the tundra, disturbed the insulating mat, and 
then the mat started to melt and it is: not stopped -- 
that was done -- I have forgotten how IMany years 

ago, but perhaps, five, six, seven years ago, it is 

down six feet today and I do not think anybody has 
predicted where that stops. Obviously it will somewhere, 
but it is a slow process. Now, I am not trying to compard 
what Mr. Fielder is doing with a low pressure vehicle with 
ENar Car track, but, even if it were a depression of 
a foot, which, perhaps, he might argue is too much too, 
> a wouldbe offensive to a great many people as a -- from 
esthetic value and if there were vehicles of some kind 
that disturb it, of course then you would get a trench 
and this is only in the areas of high ice content. 


Pinink that 1s all I have, 
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i Mr. Chairman. 


ise) 


THE COMMISSIONER: We will 


3 take a brief adjourment now then. 





























: (PROCEEDINGS ADJOURNED) 
: (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
: | CROSS-EXAMINATION BY MR. LUCAS: 
A Q Mie Hurd) ine your Cee 
5 | and maintenance plan have you made specific provision for | 
; environmental surveillance and monitoring by the 
i. relevant government agencies? Have you taken that 
oe | into account? 
12 | 
WITNESS HRD: 
rey | 
| A NOE an a Specific way, 
i. | Mr. Lucas. We recognize that there are authorities | 
| who are concerned with that. and have been in the past | 
"| and we expect that they will continue. | 
17 | 
a Q You realize, do you, 
: | that off right-of-way vehicular movement will be 
I governed to a large degree by land use permits under 
| the cerpitorial land use regulations? 
f A We are aware of those 
a regulations, yes sir. 
val Q And have you taken that 
| anto acount? ri berms of dealing with Jane break 
se | contingencies? 
va A We recognize that, for 
. example, the construction of what Mr. Dau referred to 
a goe-- OF ascoeMr. Williams referred to as a shoo-fly road, 
nol that sort of thing would require authorization from the 








responsible authority. 
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Cross-Exam by Lucas 


Q I am referring specifically, 
Mr. Hurd, to the movement off right-of-way of heavy 
vehicles, whether on a prepared road surface or not. 
Have you taken into account the fact that permits may 
be required for that sort of activity? 
A Yes, sir. 
Q And have you built that 
into your contingency plans? 
A We are aware of it, Mr. 
Lucas. There is nothing I can think of at the moment 
that requires building into the plan. The plan includes 
obtaining all of the authorizations that are necessary 
to allow us to travel where it is necessary. 
Q COMld Vous rerers,, hrs 
Hurd, to, ~page. 31 of section 13 B. 
This’ is under che head, “Imple- 
mentation of Contingency Plan", and the passage 
that I am referring to is in the second paragraph on 
page 31 under the heading, "Reporting". The section 
describes how a line break contingency would be dealt 
with and then in the second paragraph on page 31 it is 
stated, quote: 
"When the line repair is completed and the 
pipeline is returned to normal operation, 
the District Superintendent will prepare 
a comprehensive report for submission 
to the applicant's management and relevant 
government agencies." 
Now, Mr. Hurd, does this mean that it is not con- 


templated in your operations and maintenance plan that 
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Cross-Exam by Lucas 


relevant government agencies would be advised of the 


occurance of line breaks unéil they had been taken 





care of? 

A NO UP Scere 

Q .-When would they be Fee 

A As early as it is reasonably 
DIacticalito- dO. SO. 

Q Could you explain that, 
please? 

A Boe 2COUGS— ett valine break 


occurred,as soon as the operating company was aware 
of the break, then government agencies who would be 


concerned would be advised. 





Q Okay, so the relevant | 


governmental agencies would be advised immediately 


upon the discovery of a line break? 
A Yesmisir: 
Q Mrs Hurd, just carrying this 


Oonessctepsrurther. * Insdealing with line break contingencies, 
would the resulting documentation and reports prepared 
following a line break be available to the general 
public? Could the publicsget copies, of this 
material? 

A i done know, Mx... Lucas, 
whether they could be immediately available through 
the company. There are regulations requiring that 
reporting on land breaks, including the causes and 
methods of repair and timing be made to the National 
Energy Boardad there is a requirement of that Board 


also that the Board be notified immediately on the 
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Cross-Exam by Lucas 


eccurance of a break. Whether the Board might have 
some influence on whether the report was made available 
to the public generally, I don't know. I can think 

of no reason why the operating compamy would try 


cto withhold iat. 


Q Wel eeMinc. Hardy. as 3 
matter of Arctic Gas poficy, would these materials 
be made available to the public? 

A Me Lucas, Lam not 
sure that I can speak as a policy witness. I hesitate 
a little bit because there may be situations where 
iiitaaklyete Mgnt pe suspected that. the cause of the 
break for example was a flaw in the pipe and which 


might cause the company to want to go and talk 


with the supplier of the pipe and that -- those discussions 


could be jeopardized if the details of the metalurgy 
was made public. I justdo not know. 

Q So the company has not 
developed a policy on this yet? 

MR. MARSHALL: Well, Mr. 
Lucas, we have made it clear that a policy witness 
will be called and as Mr. Hurd has indicated to you, 
he does not really feel that he can speak as a policy 
witness in these areas, but perhaps you might wish to 
put that same guestion to Mote vor es 

THE COMMISSIONER: Mr. Lucas, 
why dont you put that question to Mr. HOrte. If 
he says, "We haven't developed a policy; or if he 
says, “We have developed a policy and .this is our 


policy", in either event, it seems to me that subject 
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1|| to what other counsel might Say in due course you are | 


bo 


entitled when we reach the stage of making submissions, 


3 to argue that the Inquiry ought to recommend that 





4 the report be made public or not made public or 


5 || sometimes made public and at other times not made public, 





6! as you wish, but there is not much point in PULSUInGg ett 
7| with Mr. Hurd, is there? ; 
8 MR. LUCAS; » Well,..perhaps. 1 
9] can get this clear. Thse gentleman are employees 


10 of Canadian Arctic Gas, is that correct? 





ae A Thateis, Connect. 
12 | Q But notwithstanding 
i3| that fact, this panel will not speak to policy matters, 


14) is thatcorrect? 


15} MR. MARSHALL:: Well, I think 








16; you can ask him whether or not a policy has been 


17) developed on this specific point and if so he will 


= 
(oe) 


speak to that question, but if you get «into the 





19) area of will the company sesctablisihva policy to:do-thus 


20} and so it seems to me you have to speak to managment 





21) of the comapany. 
22 | THE COMMISSIONER: I think 
23/| that is sound. I do not really see how you can expect 


24) Mr. Hurd to make up company policy as he goes along 





25 | if it hasnt been developed yet. 

26 | MR. LUCAS: I guess I wanted 

27 to clarify the situation regarding Mr. HOrte and these 
28 | witnesses since they are all officials of the applicant, 
29 | Canadian Arctic Gas. I think I have the breakdown clear. 


30 | THE COMMISSIONER: I do not know 
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Cross-Exam by Lucas 


if they are -- I do not want to pretend that I do not 


know anything about it but they are not officers 


OF the company ——' Ido not think that they ares 
MR. GUCAS' 
Q Are youw,~ Mri’ Hurd? 


A No. 
MR. SCOT: * Mri* Commrssitoner, jugt 


One pornre at. this. “time I am glad to hear Mr. Marshall 





say that Mr. Horte will be able to answer questions 

of this type because I was rather concerned by something 
said nee week that Mr. Horte wouldbe able to answer 
only very generally about sebies, matters and would not 


be able to give detailed analysis of policy decisions, 





but I understand now from Mr. Marshall that at least 
he will be able to answer questions of this kind ! 


Of epDaLrtacularity. 


MR. MARSHALL: I think you 





Weve not itstening to my remarks MrP Scott. Pcsaid that 
Mr. Lucas might wish to ask Mr. Horte what the company’ 
policy was. pro, I don't know, I cannot say 
what Mr. Horte's answer to.that question would be. 

MR. SCOTT: 9 rr am afraLra’ i 
was listening. 

MKy “LUCAS <6 "Can *P ask *a 
question? 

Q Okay,just one more 
question along the same line, Mrs “Hurd; “and. perhaps 
this matter will have to be eaten up with Mr. Horte 
as well. The question is, have you considered and 


taken into account in developing the operations and 
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1|| Maintenance plan, the possibility of co-operating 


bo 


with an independent environmental monitoring group 
3 and what I have in mind is the Arctic Environmental 
4; Counsel, the orovp that has been established in 


5 | Alaska under the auspices of the Arctic Institute 








of North America to monitor construction of the 


fon) 


7 Tans-Alaska Pipeline. Have you taken that possibility 


8} into account? 


9 | A AVeMyOU asking ~ Me. Lucas, 


be 
>} 


about the environmental monitoring during construction? 
11] Q Yes,and during operations 
a2 || of the pipeline as well. 


MR.MARSHALL:I think it goes without 
Saying-— 
14 | Q You could speak to the latter, 





15 | presumably. 


4 
{ 
1 





16 | A We have 
17 | not considered an independent environmental monitoring 


organization in the sense that there would be some 


bY 
CO 





fa 
ie) 


/sort of fornial arrangement made with that independent 


20; group. We can imagine that there will be a variety of 


bo 
i) 


independent groups each of which will have information 





22})0on the environment and that will be one of the many 


23]; Sources that our own environmental people would go to 





24 | find out information about, for example, the current 





, State of the caribou migration and other things that 
26 | will be useful for the Operating people to know about. I 
27 | guess we would include ourselves as a source of considerable 


28} information on changing environmental situations... 
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Fielder, Hurd’, Carlson 
Cross-Exam by Lucas 
‘i THE COMMISSIONER: Mr. Lucas, 
2 do you say that in Alaska the Alyeska Company has been '! 
3| required as a matter of law, or has decided as a matter 
4 of policy, to make certain material available to the 
= Anecie Environmental Counce ilyawhs chrdy takerid thistle 
| public interest group ini the sense that it is not -- | 
5 | it has no Statutory powers? | 
8 | | MR. LUCAS: Yes. My under- 
6 | Standind),\ts i octhiat it has (decided hitordolithistias a 
10 | matter of policy, and that's a question that we'll be 
11] putting to Mr. Horte. Have you got that, Mr. Marshall? 
<5 | MR. MARSHALL: I get a copy 
+3 | of the transcript. 
ia) MR. LUCAS: Q Mr. Hurd, 
15 | turning to page 3 of Section 13 B, in the second 
te | paragraph it is stated, and I quote: | 
17 | "As the operational stage approaches, a detailed ! 
18 / Operations and maintenance procedures manual 
19 will be developed and issued for reference and 
20 observance by operating personnel." 
2 7. Now, this detailed operations and maintenance eae! 
a3 | manual, will the manual include details of procedures 
55 | to be adopted to minimize environmental damage by 
24 | various operations and maintenance activity? 
25 | A Yes sir. 
26 | Q And fave. you. ini-a position 
27 | to say what subjects will be covered? 
28 | A I might give some aS 
25 | Mr. Lucas. Whether that would be a very complete run- | 
6 | down is another question. For example, the caribou . 
| | 
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Fielder, Hurd, Carlson 
Cross-Exam by Lucas 


herd 
Porcupine caribou’ migration moves from North-Central 


Yukon northward toward the coast and through areas 
where the coastal route of the pipeline would be, turns 
from there and goes west, calves in the area along ! 
the coastal plains, and migrates from there further 
west and then sort of mijis around in, that. area. There 
are times when disturbance to the herd would be 
serious. At the same time, there will be a need to 
Patrol the pipeline. One, of the, things thatthe 
Operating people who are patrolling the pipeline would 
be required to jdo woudd,be. tobe, aware of where the 
Caribou are, and what they must do to avoid disturbance 


to the herds, especially during calving periods. 


Another example would be 





means by which they can minimize damage to the Pen mal te 
when ground travel is necessary, and; methods...for | 
repairing any damage that might occur to the terrain. 
Probably the staging and moulting of migratory birds 
along the North Coast is another example that the 
Operating people would need to be aware of, and this 
manual would describe the staging activities and what 
must be done to avoid undue disturbance to them. 


Q Now, what is the schedule 





for completion of this manual? Will it be completed 
prior to regulatory approval? 

A No.sat. 

@ Mrewhurds, atwpagey l8sof 
SOCt One LoiBy nit LSkuindicated that: 


"Personnel will be thoroughly trained and 





familiarized with all operational procedures 
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Fielder, Hurd, Carlson 
Cross-Exam by Lucas 
and with pipeline equipment, and that a | 
written startup procedure will be prepared 
and provided to persomel for eachsfacility." 
Now, is this part of the operations and maintenance 
manual that was referred to? 
A The startup procedure, 
Mr. Lucas, perhaps might be called a separable part. 


Lt's written for that single purpose of starting up 





the pipeline. There would be startup procedures 
Manual sections for each compressor station, once 
the pipeline or aiparticular station is “started that 
Manual -- for the pipeline the manual is no longer 


required after that. There would be a new startup 





procedures manual for each new station as it's brought | 
on the line. 

Q And will environment 
protection measures be written into the startup pro- 
cedures? 

A Yes sir. 

Q But at this stage you 
can't say precisely what they will be. 

A No. The manual itself 
@anyvt be written Until a lot of other information is 
available, for example, the details of the design of 
facilities is necessary before the manual can be 
written. 

Q SG) thitstwon' t bermun til 
after regulatory approvals? 


A Maat s) scoimsse'cit< 





Q fhatedsa they writing. of 
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Cross-Exam by Lucas | 
the manual won't even start until following regulatory | 
approvals? 

A Oh, I'm sure that con- 
Siderable of the work is available now which will go 


into the operations manual, so I would have to say 





that it probably has started now. It will be an evolv- | 
ing thing and finally completed only when we know the 
details of the design of the system. 

Q Mr. Hurd, in response 
to Mr. Hollingworth, I believe you indicated that 
turbine engines will be used at least fairly exten- 
Sively in driving the compressor stations. 


A Yes. 





Q In the cooling and 
lubrication of these turbine engines, will synthetic 
lubricants such as Imol S-140 be used? 

A The present plan is to 


use uthe (synthetic slubricants only in the turbine ‘end, | 





the gas generator end of the equipment, not in the 
reaction turbine, nor in the compressor. Mr. Lucas, | 
this subject can be dealt with much better by Mr. 


Carlson. I wonder if I might defer that question to 


him? 

Q Ai eergit, «Me. Carison, 
have your environmental advisors told you about the 
potential toxic qualities of these synthetic lubricants? 

WITNESS CARLSON: I have not | 
experienced any information of that type, although 
my previous company did use synthetic lubricants 


exclusively. We recognize that certainly there is 
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Preldes, sauca, Carlson 
Cross-Exam by Lucas 


a toxic problem with synthetic lubricants. 


Q How are these substances | 


going to be stored on the compressor station sites? 


WTTNESS HURD: There will be 


lubricant storage facilities -- the 
storage facilities are described in 
geneballywineysaressteel tanks..that 


the case of -- steel tanks that are 


lubricant 
Section 8 B of -- 


-- for which in 


reliable containers 


and not subject to leakage. We recognize the hazards 


of synthetic lubricants. 


Q Well, have you developed 


any special contingency procedures to deal with the 


event of spillage or leakage of these substances? 


A We have discussed pro- 





cedures for recovering spills which are fairly straigh- 


forward if itys a very large volume of material and I 


should emphasize that the synthetic 


lubricants are 


required in very small quantities at a station, and 


there would be no need to have large volumes of them 


on hand. So that spills of the synthetic lubricants | 


on the station site would not likely be a difficult 


tRindeco deal with at all. 


Q Sosyou're, not. taking 


any special measures in their storage? 
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Fielder, Hurd, Carlson 


Cross-Exam by Lucas 


A I'd have to say yes that | 
we are, we are taking precautions to be sure that the 
tanks that they are stored in are reliable and not 
subject to leaking easily. They woud be handled 
carefully: 

Q That's no different than | 
what you're doing in the case of the storage of 
petroleum substances, oil and gasoline and so on. 

A We're handling those 
materials carefully also, yes. 

Q Mel Lourdes lAdgiakesto 


refer you to question 22 in the responses to the 


Pipeline Application Assessment Group. 





THE COMMISSIONER: While you're 
findangethatyaMr,whurd)eand|MreaLucas ; Tcould{Ifjust | 
interrupt and ask Mr. Fielder one or two questions to | 

| 
make sure what I understand what you said earlier, | 
Mr. Fielder, about the Russian natural gas pipeline | 
systems that you observed. 

Q You can sit down for 
a minute, if you like, Mr Lucas. This might take me 
a moment or two. 

You said that there were 
three systems, first was the Yakutsk system. The iret 
gas pipeline system the Russians built in the Arctic, 
and that according to your map, is in the region of 
Siberia called Yakutskaya andethati is, inewhat.l 
Suppose is Eastern Siberia? 


WITNESS FIELDER: That's 
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Pie@ldéer, Hurd, Carlson 

Cross-Exam by Lucas 

Q That Yakutsk line was | 
laid above-ground on supports and it,is what, 221 
Miles in length or 341? 

A Stig-ale.s! 256° mikes in 
length, in total length, plus additions between 
Taas-Tumus and Pokrovsk and about =- excuse me, 
P21emeles™ Lmclength. 

Q Z2Zige yes, e toltowsyour 

A And about’! 120°o0f those 
miles are above ground on supports. 

Q Well, what about the 
other 101 miles, was that buried or what? 


A Git, Iijts tadonteaknows 





What you see in front of you there between the | 
quotation marks was the only passage I could find 

in every feport that. I was able to dig into: ‘that dealt 
with that system. 


Q Now = you isayrs> orrthe 





report says, Il don't mean what you say but you say 
nal? 1% has been a useful testing ground for construc- 
tion techniques in permafrost, and that quotation is 
from the American Gas Association Report. Do you know 
aything more about it than that? 

A Sir, I assume that what 
they meant, because this was the A.G.A. spent quite 
a lot of time looking at the Messoyakha and Norilsk 
line, and didn"t visit the Yakutsk system. They quoted 
Only what they were told by the Russians at that 
time, which was 1970, and I presume that what they 


meant was that after having built that line in the 
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Fielder, Hurd, Carlson 
Cross-Exam by Lucas 


| 
| 


vicinity of Yakutsk, the Soviets made whatever changes 
were necessary to improve the design and construction 
in the Messoyakha-Norilsk line. But I'd like to 
emphasize that that's just my opinion. 

Q Well, I'm only asking 
you these questions because you seem ceteain ly. Sto know 


more about what is going on there than anyone else in 


this room. Perhaps not, but at least more than anyone 





else that's given evidence with the possible exception 
Gfadn. jHardy.,but she's, gone «news .back-—< 

A thet 'sy right: 

Q ewectoiCalgany, andsthe 


-- well that was the first Russian line, and that was 





in Eastern Siberia, and I take it that it was bya 
in permafrost, though I'mnot entirely clear whether | 


youre certain of that. | 


A Yes selon fyuitte icentanin 
of that. Drs. Hardy, Morgenstern and Slusarchuk were 
all there at one time during that Permafrost Conference| 
in 1973, and commented that it was ice-rich permafrost 
country. You could see polygonal patterns on the 
ground and hence knew that there were ice wedges in 
that area. 

Q Allj sught, that was a 
221-mile pipeline. Then you referred to the Messoyakha | 
“Norilsk system which just looking at your diagram 
again is above the Arctic Circle and it is in Western 
Siberia and appears to be just east of that river that 


empties into the Arctic there. Do you know the name | 





Om that river sor sof ithat -inlet? 
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Cross-Exam by Lucas 


A The large inlet is the 
Ob River basin, spelled O-B. 

Q yes, and that 
one, in your evidence you don't say how long that 
line is, the Messoyakha-Norilsk line. 

A Messsir, WHEELS =265 
km Wohididnit convent thattto mibesmbut Db canido ft 


quiekhy, anfieyourbuke: 





Q Well -- it would be abou 
160 miles, would it? You don't have to convert it. 

A Just Inuit tay eit iby. 
-62 and that gives you your answer in miles, approxi- 
mately, Sir. 

Q Now that one, according 
to you, has three major and 80 minor stream crossings. 


This line was started in '67 and completed in '68. 


RAS rian OS Oe i oe Ee Ot aS eG 


if that, was ain fact built through permafiost» it would 
presumably -- there would presumably be a great deal 
of Russian experience connected with that line that 
it would be helpful to us to know something about. 
You say here -- not you, but this report says that 


that pipeline is pile-mounted. 





A Yes sir. 
Q And == 
A Except tom river ela 


the major river crossings. 

Q Yesexa:Given the: fact ‘that 
it is entirely above the Arctic Circle, I suppose 
the presumption is that it was built through permafrost. 


Is that your understanding? 
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1 A Yes siz, Lm positive 
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Sie tnacs Div ray OL vistted with this Group..in the 
































3) fall of 1973, and at that time he was working with 
4 Arctic Gas and I discussed the system with him after 
5 Ais rerurn,.. ab didn. © go into => 1 didn’t quote his | 
6 report environmentally here because I wasn't sure that | 
7 he would feel that he has the credentials to be con- | 
| Sidered an environmentalist, although the trip was 
>| certainly for that reason, that is to observe the 
10 | abteer-etrects Of the construction of that. tine. Die 
ma Taylor's rqamrt does say something like the environ- 
=] mental after-affects are apparently very minimal. They 
at Saw nothing that indicated that there were serious | 
14) problems even though the Soviets apparently designed | 
15 and constructed. the line with little concern for | 
16— environmental matters. He pointed out in his report 
17) that their main concern was to make certain that they | 
1s | didn't interfere with caribou migrations, and hence | 
19 | periodically in the areas where they felt migration 

i 
20 | Wiegit be a problem, they increased the height of these |} 
21) lines above-ground to something like two meters in- 
4 stead of one, so the caribou could pass underneath 
ag it, and I believe they did mention that on occasion 
ae! they buried the line or built it just barely below 
an ground so that the caribou could go over it. This 
26 | was just done for experimental purposes just to see | 
27 | how it would affect; and when I was in Russia we were 

} 
mee shown a movie film of that particular system and the 
| caribou coming up to it and passing under it and 

\ 

Peed jumping over it and the like. 
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1 Q This was a Russian movie ?| 
a A Yes, it was. ! 
3| Q All right, so there have | 
4 | been two pipelines, gas pipelines, one 221 miles in | 
5 length, the other perhaps 160 miles in length, built : 
«| in permafrost in Russia, and one in the mid-'60's and | 
| 
7) one in the late '60's, and both were built on piles. | 
3 | YOu said the second one was Siting On piles. —Theliirs 
7 one, the Yakutsk line, was laid above ground on 
10 | supports, is that the same thing as building on piles? 
in| A Yes sin. ~The, Yakutsk 
| tine was built. partly on piles and partly not, and 
13 | Once again I can only presume that when they decided | 
14 | not to use’ the piles it was probably because either | 
ics | they were in an area that didn't contain permafrost | 
16 | Or they were in an area in which the permafrost con- | 
17 | tained very little excess ice and hence they anticipated 
18 | few problems. | 
19 | Q Now, if you had -- by 
20 | "you" I mean Arctic Gas and Northern Engineering -- 
21 | had opted to build on piles above ground, you wouldn't 
22 | have had to face this question of chilling the gas 
23 | so that when you buried the pipeline you wouldn't 
24 | melt the permafrost. Do you know whether the Russians 
25 || had considered that option, that is considered reject- 
26 | ing the notion of building above-ground on piles, 
27 | burying the pipeline, and chilling the gas so as to | 
28 | protect the permafrost? Do you know if they considerad | 
23 | that? : 
30 | A Nosetr. 1 don’t know oa 
| 
| 
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Fielder, Hurd, Carlson 
Cross-Exam by Lucas 


Q Then you referred to the 
third system which you actually saw yourself, the 
Medverzhye system in Northwestern Siberia, in what 
I take it is a series of enormous gas fields that 
dwarf even Prudhoe Bay. 

A Wes sti 

Q But that one wasn't 
built in permafrost. They were at pains to avoid 


peEmatrost, I take it. 
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Cross-Exam by Lucas 


A Generally speaking ‘it 
was not built in permafrost. Occasionally they had to 
Cross patches Of permafrost, buteasrietnderstandrit 
it was well-drained, frozen sand and hence they 
Wenesnot concergnedtabout thawing! it, .an,other words 
a thawed, well-drained frozen sand was not assumed to 


cause any kind of a subsidence problem and indeed it 


has,not.. 

Q They were not pressing 
through ice-rich, soils? 

A Ousgte. GOrrects 

Q So that the Russians 


faced the problem of logistics in these wilderness areas, 
they facedthe problem of the cold and the darkness. In 
the Yakutsk system when they built that and in the 
Messoyakha-Norilsk system they faced the problem of 
Ene permatrost, but they edecidedito- avoid it by simply 
building on piles above the permafrost, so that their 
solution they opted for was quite the opposite almost 
©EnEhe solution you)opted, for: .iIs,that-why.you.say 
at the end that there is not a great deal we can learn 
from their technology? 
A Sany TathenkeEhnat if 

we had decided for some reason or ethernto, build 
our pipeline on pijes, we would probably want to take 
advantage more of what we see in Alaska today than 
what the Russians have done, and I say this only because 

the reports that I read suggest that the Soviet 


pile system leaves something to be desired. 


Q In terms,of;what --.you sai 
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Fielder, Hurd, Carlson 


Cross-Exam by Lucas 


the environmental damage was minimal according to 
Dee lay. Ore what 

A Just et he qualitysoLt the 
pile system themselves, -- many of them had to be 
replaced.) il do not know for what. reason and. lL hesitate 
LOmGueSS in an area: such as that, but 1. gather that 
as they gained experience with the use of piles they 
improved their pile design and some of the earlier 
ones, the first line out of Messoyakha- Norilsk, for 
example, was described as being, I. think,.disastrous 
was the word, so I think we would be more inclined 
to utilize the technology that is available to us 
from Alyeska right now should we decide to go that 
route... The Russians certainly cannot help us when 
it comes to the chilled gas problem because they have 


not faced it and =<- 


Q Well -- 
A -- are not. 
Q Well, the Alyeska line 


cannot help you with the chilled gas because that is 
oil and it is being carried -- well, partly above 
PeoOunvds and wartly sbedow . gqround..2as 2 understand it? 

A Thiet Vs, Correct, 

Q And the permafrost areas 
in the Trans- Alaska line, there they are carrying oil 
above ground on piles only buryingthe pipe once they 
have gotten south of the permafrost zone. That is what 
tLheyaeare doing, isn tats 

A LienOtc sticks. Un Eno 91 t 


only when they can bury the line in ice free frozen 
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| -- the 28" line is the biggest one that was on it, I 

chink a 20" and a, 10” inNthe YakWesk,*so they shave not 
| faced the size of the pite, certainly, and particularly 
| the soil conditions are not a great deal different 


_than what they are along our proposed coastal route of the 


| me this opinion, I think that we as a company have 


| we would sure be déighted“to get®it;*but -1t certainly 





| have been published years ago and while they probably 








' were not used for the basis of what we have done, 
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Cross-Exam by Lucas 


gravels. 
Q So that you say the terms 
of the -- if you were considering the option of going 
a 


to’pile supported pipeline, you would expect the 
technology being used by Alyeskain Alaska to be | 
rather more useful to you than the technology of the 
Russians in the Yakutsk and Messoyakha-Norilsk lines? 

A Yes, sir, the reason 
being that Alyeska has and are designing piles that 
are, that must be much more massive than what the 


Soviets have faced. The systems that I described to you 





in areas like the AlasSkan north slope, the terrain and | 
| 


yukon #Neorth=Slope. #so°that’ =- sPMthink the application 





| is closer to home in that respect. If you will forgive 


dealt pretty well with the frost heave problem ourselves. 
We do not know anybody who can contribute to what we 


have done ourselves. At least, if anyone can, well, 


would not be the Russians. The Russians have carried 
out a great deal of permafrost research, particularly 
in things like thaw consolidation and thermal 


modeling techniques and that sort of thing. These papers 
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1] certainly they have been taken into account by reading 
2|| and studying to make certain that we take an advantage 
3|| of everything they can teach us in that respect. 
4 We had hoped that we would be 
5 || able to learn something by seeing them actually 
6 | constructing a pipeline in permafrost and thought that 
7 | that wouldbe an area which they have done some things 
8 | that we have not, but unfortunately, we were not 
gi even able to do that and if we had we would have 
10 | seen them ditching frozen ground much like, as I say, 
rl ditching frozen) ground in northern Alberta today, so 
i?) Oncelagainesthere wasmvery little to learn. 
23 Q So what it comes down 
14 |i to is this, the Russians built two pipelines in the 
15 || sixties in permafrost, two gas pipelines, but they 
7, built them on piles above the permafrost so that 
17 || it would only be if you were building a gas pipeline 
18 | on piles that you might learn something from their 
19 || experience and you say that the more recent experience 
nt ofmAlvyeskaiin building ea ee pipeline on piles 
74. from Prudhoe Bay south to the end of the permafrost 
22 || zone would be more valuable to you, thatis really 
23 || where we are at, is it? 
24 | A That wasimysopiniongy yes, 
a sir. The one thing the Russians have done that we 
25 | have not done yet in a massive scheme like this is 
27 || to utilize a river system for logistical purposes and 
28 | the Ob River is navigable for most of its length and 
29|| they built wharves at the appropriate spots just 
30 | like we plan to do. They were blessed by being able 
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1] to build their wharfs in non-permafrost areas where 
We we will not ;, but nonethe jess: that experience tells 

341 us if nothing else that if you decide to do it and 

Mb put your, Tesources to at , you can get it done. 

5 Q B-— what, about Dr. 

6 Taylor, where isk now? 

7 i A Do. taylor has a consulting 
mMipractice (Of his sown in Calgary, Sir. 

9 Q Well, would-he be the 

10 || most knowledgeable man in this field, I mean, the 

11{| most knowledgeable man working in Canada with knowledge 
12 || of the Russian systems? 
sire A I hesitate to say that, 
ia) he probably ‘would not forgive me if I did. 


Wee Dr. Taylor 1S a geologist and he has made at least one 


Maye Other trip to Russia. I do not believe that it had 


‘iene anychning to do with pipelines, but I may be wrong. I 





18 || know he saw this Messoyakha-Norilsk system. I do not 


believe he saw any of the other systems. He is 


bh 
WO 





20 familiar wath what Arctic Gas*s plans are, because, as 





mii lL say, he did work with us for a period of time. tI 
Co jast do not know whether he would be the most ION ee ee 
man or not. LI would think that to find the most knowledgeabl¢ 


24) person in that respect, you might want to talk to someone 





25) in industry, trade and commerce in Ottawa, like Mr. 
26 | Chiperzack who seems to host most of these 
27 | groups for Canada and he would be able to point us 


28] towards the most knowledgeable person. 





28 Q Yes, I was just wondering 








30 | if they had considered chilling -- burying the pipe, 
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Cross-Exam by Lucas 


chilling the gas to protect the permafrost and 
had anticipated the problem of frost heave. 
A Sir, since the Canadians 


have been visiting with the Russians and the Russians 





here in Canada, they have certainly become exposed and 
knowledgeable to our plans for using a chilled gas 

pi paivhecaha the cost sof chilling is certainly not 

cheap, it is very, very expensive and as their permafrost 


appears to not be as severe as ours, I would. suspect 


that they have taken the most economical course EO. Ene, 





which we don'tthink is the most economical course as 
fartasiwe Ares concenned . 

QO Yes, weld ,, thank, you, very 
much, Mr. Fielder. I am sorry to have interrupted you. 
I should say that I think we will carry on until 
5:30 at the very least today and those whose 
commitments to watch the hockey game require them to 


leave early we'll just have to function without them. 





I should say for the benefit of counsel that Mr. 
Anthony on behalf of Canadian Arctic Resources Committee 
made a motion about the taking of evidence regarding 
alternate routes at the conclusion of phase one and I 


intend to give my ruling on that subject tomorrow. 





So, carry on, Mr. Lucas. 
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MR. LUCAS: Thank you, Mr. 
Commissioner. Mr. Anthony has been waiting with great 
expectations. He's be very pleased to hear that, I'm 
sure. 

Q Now, Sx. Hurd, “1 eee ee 


you to question 22 in the responses to the Pipeline 
| 
Application Assessment Group, especially on page 22-4, /| 


where you have set out an illustrative situation in 
Which vasbreak has ‘occurred at a particular spot on 

the North Slope, on the Prudhoe Bay lateral. Now 

would you also refer to one of the route maps in 
SeCLIOn@l 3 2, because 17m Going £o give you a silaghtly 
different hypothetical situation and ask for your 
explanation as to how the contingency would be 


WanalLed.. soo tne map 1s. 1 -C-0211-f001.. sand that's. the 





-- it covers approximately Milepost 240 to -- this is | 


on the Prudhoe Bay lateral. 


WITNESS HURD: 

Q Do you have those 
references, Mr. Hurd? | 

A Yes: | 

Q Aileen tye Leda LiKe to 


ask you to assume that a break occurs in the vicinity 
of Milepost 290 on the Prudhoe Bay lateral, and that 
would be between compressor station CA-06 and CA-07. 
Now, I would ask you further to assume that it occurs 
during the period August 15th to October Ist, in the 
late summer but prior to freezeup. Now, during this 
period, snow geese are staging on the North Slope of 


Alaska in the vicinity of the assumed break in prepara- 





L1on for the tlaqnt. south. 
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i A North Slope of Alaska, 
| Mir 3 shucas 2 | 
: Q On the North Slope of 
* Canada, in the area of the assumed break. Now, I outa 
>| like you to run through the sequence of activities that 
S| would take place to deal with a break in that area at | 
ual that time. | 
a A Each of the contingency 
? plans, Mr. ..lucas, for such. an event is a study in it- | 
10 | self, and a lot of work would go into developing the. 
andl plan for a break that occurred in that area. We can 
12) touch on the major parts of such a plan that would 
=| be developed. It wouldn't be in the same detail, I | 
Bay don't think, that you found in question -- the response 
all to question 22.2, nor in the same detail that appears | 
A | Me assimilar.description, in, 13. B. | 
al Q So you would develop a | 
RS separate contingency plan for each area? 
19} A That" Sse correct, yes, 
2 Q How large would each | 
mn area be? 
ae A Tnevewouldovary.. 1c 
a3 would depend on the circumstances or the physical | 
a4) setup where the river crossings are, where equipment 
i 
ial is, where major air strips are, the type of terrain 
ad that we would cross, whether there are potential | 
21) environmental disturbances at certain times of the | 
28 year, as this one would have. | 
2 Q Sor You scant sell. us | 
el which areas will have separate contingency plans. | 
| 
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WITNESS FIELDER: Could I help 
. ere fxcess to the side of the break: 
alittle bit ain that) respect? / would normally be 
from the compressor station closest to it, proviling 
that river crossings were not a particular problem. 
SO as one basis we would consider preparing contingency 
plans for sections between compressor stations, having 
set out prior to the time that the break occurred by 
means of this plan how access to any particular pane 


of the line would be carried out. 


With a separate plan being 





prepared for different seasons of the year, so we would 
know that if a break occurred at a particular time, 


that we'd use other aircraft or low ground pressure 





vehicles, whether there was an A.C.V. in the Vacrni ty 
or whatever, and also of course taking into account 
the environmental considerations that you suggested. 
But that has not been done at this moment. 

Q You will not have those | 
Specific plans until after final design, and after 
regulatory approvals? 

A Until after regulatory 


aprovals, certainly they will be developed as final 





design is being developed, and this is because the 
contingen_cy plans will depend upon the types of 
equipment we have available to us, and we won't want 
to select that equipment until the last necessary moment 
so that we make certain we take advantage of the most 


up-to-date equipmen t available to us. 





Q And that means you can't 


really develop these plans until the last moment in 
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1 anticipation of improved technology? | 

ad A vesusirgutheslast | 

3 necessary moment. 

4 Q Well, Mr. Fielder, Mr. 

5 Hurd, I don't want to lose the scenario I've developed, 
| 

6 | so I'd like to ask you about that situation, Milepost 


290 in the late summer-early fall. Would you anti- | 








Bo Cipate using aricraft to deal with a break in that 

3 area and at that time? 

10 | A Sir, that would depend | 
11] upon,;the necessity) to, get jacross the rivers. You've 
| chosen the break between the Babbage River and the 

| 

13 creek-- I don't know the name of the river that's 
14 | Very close Co Milepost 310snibutaai ranys mate sia that 
15 | river could be forded with the L.G.P. equipment that 
Ee5 we have available at CA-07, or alternatively, if the 
17 | river on the other side can be forded from CA-06, it 
18 should not be necessary to access the site by air- 
19 | craft; but certainly we would have to cross those 
20] river in some way, shape or form. 
21] Now, once the break was 


reported, all we would know at our Gas Control Centre 














| is that a break occurred between CA-06 and CA-07. We 

24 | wouldn't know precisely the location of the break, and 
25 | at that time we would have to send an aircraft out 

26 | over the site to locate the break specifically; and 

oa Se oat te) . a | 
ie after that the’plan had been organized, and ncidentally| 
28 | been organized in conjunction with the land use 

29 | people so that we can react quickly -- and I say this 

30 | assuming that we can put together such a plan in 
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: conjunction with those people to allow a very quick : 
- reaction to an emergency Situation. ONce that's been 
3 done, they would be notified and the contingency plan, 
4 whatever it is, would be put into effect. | 
2 Q Could you deal with the 
6 | Situation that I've Gutlined without Using airerate at | 
C ealie | 
8 A We could but we would be 
9 Out Gf Service for-~considerably longer, so that-we 
10 | at the very Renee woule Want ico locate. he ~sitte™or; tie 
11 break, using either a helicopter or a f£ixedwing aix- 
12) Crate. But certainiy if we had to do at“withoure at, 
13 we could do it. ft would just take’ longer. : 
14) Oncerageim, siL, that presumes 
oa, that we can ford those rivers. | 
16 Q AE eGugie,y sO Lac as | 
17 | aircratt use 1s, concerned, in the biological report | 
18 series -- and I'm referring to Volume 14, chapter 7, | 
19 ies a paper by | R.w., Swinesberg entitled: 
20 | HSnow Geese Disturbance by Aircrart on the 
21| North Slope, September , 1972," 





23 dations made by this Arctic Gas environmental consul- 

ae | tant.) Let's recommendation NO. 7 on page 277: 

25 | "Because of the sensitivity of geese to aircraft 

a disturbance, flights should be curtailed over 

zt the pre-migratory staging areas between August 

mit | 15th and September 30th, and necessary over- 

29 | flights during this time should avoid areas of 
a heavy snow geese concentration." 
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| the snow geese. If the break is major it can be seen from 


extra time that Mr. Fielder was talking about to 'do- it 


7 || without aircraft. There may be ways of flying over the | 


| without disturbing the snow geese, 


plans for particular areas, are you prepared to accept the 


) itself it talked about two things. It talked about trying 


\try to avoid areas of concentration so it would seem to me 


5355 


Cross-Exam by Lucas 


Now, would you be prepared to accept the constraint of 
that recommendation in developing your contingency plan 
forrthispparticuharnarea? 
A Certainly not happily. 
WITNESS HURD: I wonder if I 
could ask a question of Mr. Lucas? Is there -- having | 
not read that for a good long time, is there | 


another recommendation having to do with the altitude 





which small aircraft may fly in the same area? 

Q Not’ in this’ particular 
repos Mrin Huxrd:. 

A fhe answer may be in that, 


that small aircraft flying high enoughiwisiah notrda sturb 





a good high altitude so there may be ways without using the 


| 
} 


pipeline route and finding the location of the break 


Q Let me put the guestion a 


little more generally. In developing your contingency 


recommendations made by your environmental consultants. 


MR. MARSHALL: I have a lot of 
difficulty with a question that is that general, Mr. 


Lucas. It would seem to me that in the recommendation 


not to have over flights, but if you did have over flights, 





there are probably two things in that one recommendation 


itself. The question you put is of such a general nature y 





don't know how the witnesses can possibly answer it. 
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1 Q Well, I refer -- 

a Mr. Commissioner, I refer specifically then to this 
3 I recommendation in your contingency plan, are you pre- 
4 pared to accept the recommendation of your environ- 
5 mental consultant that I've quoted? 

6 | WITNESS FIELDER: We are 

4 prepared to consider that recommendation just like 

g | we consider every SS Bere Ree ae ne have 
I to be weighed in the light of the whole problem. One 
10) of the problems is -- the problems are that the 

al pipeline must be put back together again in the 

1o shortest possible time. 

thes) Q SOvyou can't say at 
14} present whether you could accept that recommendation 
15 as part of the contingency plan? 

16 | A Teceriainlyaaccepte 1 t 
17 | as a recommendation, yes. 

18 

19 | 
a2) 

21 

22 

23 

24 

25 | 

26 | 

27| 

28 | 

all 

30 | 
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a Q But you can't say whether 

2 | you would be prepared to incorporate it into any aes. 

3 gency plan developed for this particular area” 

4 A Cites that wouldnt. be | 

5 | a decision that I would make. | 
6 Q So, we're into a policy 

a Jocistone againremOKeay, sl wild nove sthat wor Mr Horte | 

| 

8 | as well. 

9 | MR. SCOTT: Mr. Commissioner, 
10) was it established that this was a policy matter for | 

1 | Mr. Horte? Mr. Lucas said that. 

ze THE COMMISSIONER: Yes, I 
13 | know he said that. | 

f | 

1d | MR. SCOTT: I'd like to hear 
15 from Mr. Marshall, because it seems to me that this is | 
Lo precisely the kind of question that somebody should be | 
ly answering A anc. Libis to with) this panei, Tid like | 
18 | an assurance. | 
9 3 THE COMMISSIONER: Well sgl 
20 we being all together too clever about all of this. If 
eh you have a break at Milepost 290 or whatever it is, and 
22 | the snow geese are staging nearby. And there is no 
23 other way of getting in there to repair the break except 
24 | buwicingeaLmcrati that wwii leily ccoslow that «they will | 
25 disturb thesnow geese, then once this pipeline is built 
26 | whoever sts sruUnning this thing, whether it is Arctic Gas 
27 | or the Federal Government, that is whoever is responsible 
28 | for deciding what you are going to do, is confronted ae 


3 the question, well do we just forget about repairing the 


2 break and not go in until the snow geese have left? 
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oe Fielder, Hurd, Carlson 
Cross-Exam by Lucas | 
1| Now, is that something you say Mr. Lucas, can be laid | 
21 down in a manual in advance, or is it something which 
3 | UMN wyacure Or ening s, = a4 ecasion that. 1s Going to be 
4 made at the time, and on the spot, and perhaps hurriedly 2 
5 | ft's a problem’ and I appreciate your tackling it from 
o Cre enter romnyOur end Out ts ato esomethiang these | 
Le gentlemen can” answer? “I am °certainly willing ‘to let 
S| eiemr thy, Or 1s "something “that “this “Inquiry really has | 
9 to sort and make recommendations so that it can be dealt 
10, WLliibeli cd practical way © 
ar You can have all 
| the most refined provisions in the contingency plan, but 
13 it may well be that when the break occurs on the spot, 
1d someone will say'let's fly a Hercules in there, and get , 
P| that thing repaired". That's what we are dealing here, | 
16 | and certainly you carry on and tackle it from your Sy 
Ped eooner or ‘later we'll get’ to the ‘other end of those | 
questions; how is this going to be handled at the P| 
tat imknow *tirat' “later on in “the Inquiry ‘you"will have pene 
1 


2971 to Say avoue tia. 
21) MR. LUCAS: Well, Mr. 


Commissioner, I am not attempting to plumb the depths 





with these gentlemen to try to discover how detailed and 


oe sophisticated and complex the contingency plans really | 


25 are. Wiaw 1 alter y ng “to-rand Our rs wiether there really 
are any contingency plans. 
vt THE COMMISSIONER: Well, that you 
GerLarmiry can ry and cing out. | 


Pe MR. LUCAS: I am making slow 


endl progress in that regard Mr. Commissioner. 
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1] Me oCOrTy. Mir, Cotes ener 
2} pespectiully also, there is one other “question inherent | 
3 in Mr. Lucas' question before we get to the different | 
4 | ScenariOuLthat yYouwput, an wiicm there are no altnernatives 
5 except to go in with a Hercules or leave the pipe broken 
b for four months. And the second possiblity is that there 


i 


will be a committment by Arctic Gas to develop contingency 


S| plans in which precisely that kind of recommendation is | 
; | 

oa acted upon. | 

HON As Mr. Marshall points out 


ian Ueycoesn. t preclude flights, it specifically contemplatds 


a the King of £light and areas to be avoided and so-on and 





A SO Forth. My concern is to Support Mr. Lucas and determine 


14 from whom we may ask the questions as to whether those 
| 


Le recommendations are going to be accepted and acted upon, 
10 PSeane understandmit this) panel says, "sell, that’s 4 | 
Ly Question of policy, we can't answer questions like that" | 
13 | Oneehne other hand, 26 Mr. Horte can I*d’ like to have | 
19 | the assurance that he will be able to do so. It may 
29 | DPeysomething for Phase 3,.in fact, rather thah Phase’ 1% | 
2h) WEN E Sion Hal DEIR Jem ee 
22 | i didnt say Lt was a matter or policy and I’ didn't 
a3 intend to. 

24 THE COMMISSIONER: Well, Mr | 


25 Lucas, you carry on. I only interrrupted you because I 


20 | was in a sense thinking out loud about the ramification$ 





27 of the question you were asking, and they are good questions, 
~S and important questions, and I just wanted to make sure, 
28 | we all understood how gooditthey were before you carried 


| 
On With them, | 


| 
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A May I add another thing 
| \ 


: Mr. Lucas, to my last comment? What I meant when I said 


b+ 


ho 


1 


AN that it was not a decision for me to make, I meant that 











4 | it wasn't a decision for me to make in isolation, and that 
=| we would certainly accept the recommendation of Mr. 

a Schweinsburg, but there are other people who make 
7) recommendations as well. I suspect someone who's perhaps 
a | more interested in mammal life than bird life, might | 

| 

9 | be concerned about a hole being left in the ground where 
‘al animals could harmed if they fedisantogit forexanpile. 
11 And would be just as anxious as we are to see that hole 
- repaired, and hence we would need to take into account 
ee, | the recommendations of everyone, and they are not always 
4. the same recommendations. Quite often they are opposed | 
| And then decide how the situation would best be Paced 3a) 
ae All I meant to point out to '| 
1 you is that we would take the side of the people who | 
I wanted to get the line repaired quickly, because that | 
EN of course is one of prime considerations. 
ore MR (LUGAS, O76 Me Srietidéer , | 
21] Mr. Hurd, just picking up on something that I think 
| Mr. Scott said a few moments ago. To pullebacikea little 
aq from the worst case situation that I think was suggested 
ast by the Commissioner, I would like to quote a passage 

Die. | from the Alaskan Arctic Gas application. From the 

26 volume entitled " Environmental Report", and under the 
571 heading "Monitoring and Preventive Measures, at. page 17, 
a and I quote -- 

29 | THE COMMISSIONER: Excuse md, 

. RECtCIC 
39.4 this,is the Alaskan/Gas app Licatilonytowbnedr SP, Gee 
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| 

ME. 2 LUCAS ss Yes, sir: | 

Q I quote, " because of | 
the sensitivity of snow geese to aircraft disturbance, | 
flights will be curtailed over the pre-migratory staging 
areas between August 15th, and September 30th. eee 
overflights during this time will maintain a 1000 foot | 
minimum altitude and will avoid areas of heavy snow 
gOose concentration." 

Now, is Canadian Arctic Gas 
willing in terms of it's contingency plans at present | 
to make the same committment that the sister Sern 
Alaskan Arctic Gas has made in its application? 

WITNESS HURD: A _ The 


phrasing there has the gualification that I wondered 





avout wearlier, and that committment, yes, Mr. Lucas, we | 


would make cra 

Q So, you are prepared 
to give us in Canada the same committment that you aie 
the American people in that regard? 

A Yes. [It is a more 


| 
reasonable condition to apply on the operating aes 


You see, it allows flights above a thousand feet. At 


that elevation a major break could be seen. 
As Mr. Fielder explained the first purpose of flying over 
the area would be to determine where the break is. From 
Unat point. on the repairs could be carried out on. the 
ground. 

RHE COMMISSIONER: Could 
I just ask -- You are assuming a break could be seen 


freouewa thousand feet in the air. That: would be what I 
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think was described as a longitudinal rupture of the 
line that might extend for -- I've forgotten the 
lengths that were given to us, but perhaps hundreds of 
Feet. Is that the kind offrupture you had in mind? 

A LiWesi we =— — 0 azar st 
have in mind a break quite that large sir. One large 
enought that it could be detected at the compressor 
stations on either side of the break, by changes in 
flow rates and pressure levels. 

Q Oh, there's no doubt, 
about that. The people at the compressor stations will 
understand that something was amiss. I was -- when we 


had the design panel here, there was a good deal of 


discussion about this subject. You may have been here, | 


and heard what was said then. My impression was that 
aecendency, if a break occurred in this Line, would be 
POVen COsrMupturemong1 tudinally, The: cuggestion was 
made that that rupture could extend for hundreds of 
feet. There was a gentleman who discussed that at 
length; his name, forgive me I can't remember, but 


everyone else will remember. 


MR. MARSHALL: Mr. Hoimberg 


THES COMMISSIONER: Mr. Hol 


VeS.= J Was 9O0ing to cay, Mr. Homer, but at's Mr. 


Holmberg. That was the purport of his evidence, and if 


VOUNMEeCRUOLMLh Inking of al Cuptcure of that nature, what 


kind of a rupture are you thinking of? 
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A ANy rupture large enough 
to allow a reasonable percentage of the total gas 
flow to escape. 

Q SEES) St 

& SsOuthat it could be 
detected at stations on either side of the break, 
would release enough gas and disturb the surface over 
the pipeline enough in my view that it could he 
seen from 1,000 feet. 

Q Well, a break that 
would disturb six feet of earth cover in an area 
large enough to be seen from the air, that would be 
a break that if the pipeline were above ground, 
woulda == well, even if it were not above ground, that 
would be a break of real significance. Tt¥would bea 
break of the type, wouldn't it, that Mr. Holmberg 
discussed even if it did not extend for hundreds of 
feet? 

A Mest 

Q See, as I understood 
te, ne said) that afi you got 4 fault or a flaw that —-- 
or if there is some exterior cause, some exterior force 
were applied, once it occurred, even if it were over 
a very limited area of the pipeline, of the steel, 
the tendency wouldhbe for it to progress logitudinally 
and almost instantly for hundreds of feet. That -- 
I am recasting his evidence in @ very rough fashion, 
but that impression was left with me, tT have in 
mind what you have said and what everyone else has 


said that these things are very remote possibilities and 
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1 so°forth, butt allot that 1s*occurring undertthe 
2 | ground, then you say it can be observed from the 

3] air. I should think it could be. 

4 | Well, forgive me, I seem 


2] to be doing most of the talkingpthis afternoon p‘but 








| 
6) then, I am entitled to it now and again. 




















7 MR LUCAS: Thank you, sir, | 
S| I am almost finished with these gentlemen. 
| 
Q Still with environmental 
. | COndIEVvons regarding, aircratte flight. Mr. Hurd, as 
an part of the operations and maintenance plan, as part 
> Ii 
an Ct ene contingency, plans for particular areas that 
ai you mentioned, have you established rules regarding | 
aa Pirchee attitudes, and flight, corridons for particular | 
1S | ! 
| areas of the route? 
16 |} 
| A Again, Mr. Lucas, these would 
A be,those questions would be a part of the operations | 
iad | manual. We can say general things about them now 
eal as we have in testimony up to now, things like, while 
aa it is desirable to do the pipeline patrol at perhaps 
ad 100 to 150 feet which is quite low,in aréas where there 
| is potential disturbance to staging migratory birds, 
eh for example, or caribou, the patrol flights could be 
a done at higher altitudes and then areas which needed. 
aa a more careful . check could be spot checked at that one 
a Aten. the specitics would have to be part. of that 
ont 





| Operations manual. 
Q But specifics will be 


| developed -- 
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i Q == in terms’ of altitude and 
2) flight corridors? 

34 A Yes, and times of the 
4) year. 


5 | Q And they will be developed 








6 in consultation with your environmental consultants? | 


71 | 
| | | 
8 | A Yes ) ear. 
9 | Q But this won't be 
we done, or it won't be finalized until after regulatory 
11] approvals? 
12 | A The total operations 


13} plan cannot be done until then. 


Excuse me, -- operations manual | 





15 is a better term. It can't be done until then. 





16 | Q Thank you, I appreciate 
Li? | your general answer even though Mr. Marshall won't 


18 let me ask any general questions. 


eo MR. MARSHALL: Help yourself. 
20 | MR. LUCAS: 

| | | 
21] Q Moe Hurd, an Section 13-5 | 


ate page 25, reference is made to regular tests of 





sewage erriuente that will be conducted to insure 





4 | compliance with Government water standards. Do you 
25} have that. passage? 


26) A Wes: 





2) | Q Now, what are these 





23" Government water standards, Mr. Hurd? 


A Mr. Lucas, I cannot answer 





30) that one in detail that might be useful. I am aware that 
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Cross-Exam by Lucas 


there are standards and whatever those standards are | 
they will be met. 

Q So the Government water 
Standards are whatever the Government tells you to 
do? 

A That was the intent of 
the remark, yes, sir. | 

Q And this presumahly has 
been taken into account in developing the operations 
and maintenance plan? 


A MEISE 





MR. ~bUCASe,> shank. vou. 4-Lhose 
ace all. ine questions, that, ihave,-.sin. 


THE COMMISSIONER: Excuse me, 





where was that reference to water standards? Page 
what? 
MR. LUCAS: It was page 25, 


I believe. 


| 
| 
THE COMMISSIONER: On that | 
page 25, I just do not see it -- under waste, | 
disposal andwater treatment? 
MR. LUCAS: Yes, sir, it is 
the second paragraph under the heading "Waste Disposal. 
THE COMMISSIONER: Oh, yes, right. 
MR. LUCAS: "Compliance with oo to 
ment water standards." 
THE COMMISSIONER: All right. 
ME. SCOTT: “Mr...Commissioner, 
iowonder if )t could-put.a question to Mr. Marshall 


that might save some time. Mr. Lucas I think fairly 
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1! graphically has -- and fairly divectlyselumay say, to be | 
2| fair -- has got the panel to agree that they will 
2 accept a constraint contained in the American application, 
el as being gapplicable in Canada. iti is a constraint. that 
>| stipulates as to how low planes may fly under certain 
6 | conditions at the staging ground. That no doubt is 
7 useful because it advances us slightly beyond the | 
| form of our application here. I wonder if Mr. Marshall 
a) can tell us whether the other constraints that are 
10] Concarmedine those = anethat. application will also 
ll | be accepted here or if we must go through them one 
7 by one to determine whether the environmental concerns 
13 in Canada are: going to be treated differently than 
14 | they are in Alaska. I do not expect him to answer 
LS mu0OW,; 12 he doesn't want to. | 
16 | MR. MARSHALL: To begin with, | 
17 | Ma cOrte, eb am JUSe Not Certain at this) point whether : 
18 OD not 14-C, exhibit 57 contains the same limitation 
L9 in Canada, I would have to check, I don't know 
20 || whether or not there are parallels throughout the 
21 two applications. It is just something that we would 
22! have to check and I can advise VOUsOn wit —— alter: I 
23 have checked and I have got some instructions. 
7 MR. SCOTT: Well, I don't want the| 
25) advice particularly on this issue of the snow geese. I 
26 | am much more concemned, if I may put it this way, 
a about the general question. It may be that in drafting 
28) the application to the American authority it has been 
29 | considered too politic to be more precise about eer ae 
cial that the applicant is prepared to accept and live with. 
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Tf chink: 2t wouldbe a misfortune if theapplicant here, 
assuming they were appropriate, was not prepared to 
openly accept them for the Canadian environment as well. 

MR. MARSHALL: 9Mi. Scott, las 
you indicated, it is something on which I cannot give 
you an answer now. I will have to check to see whether 
or not there are circumstances such as you have 
postulated and I will get instructions and I will 
advise you in due course. 

WITNESS HURD: 

A Mr. Marshabl, may i 
elaborate just a bit. The intent of the answer to that 
very specific question was to se elete acs ie eke snow 
geese do not have a nationality really, and an 
environmental concern in Alaska because of snow geese 
staging very close to the pipeline route is similar 
concern in Canada if they are staging very close to 
the route. So it is easy enough to agree that a 
constraint that is reasonable in Alaska because of 
snow geese close to the pipeline is a proper constraint 
to apply in Canada for the same reason. 

As far as agreeing in a general 
way that all constraints or conditions volunteered by 
plaskan Arctic In its, application to a Federal Power 
Commission, 2£ —-— it wouldn't be so easy to agree withou 
checking each of them that the same constraints ought to 
apply in Canada. 

MR. ‘SCOTT: Well, I would 
ask, Mr. Commissioner, if Mr. Marshall could check 


each of them. The point I make and I make no 
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Cross-Exam by Lucas 
Cross-Exam by Bayly 


Criticism of the panel, was that Mr. Lucas was having 
a good deal of difficulty getting any precision at all | 
whatever at all from the panel, until he read a portion 
of the application made in the United States whereupon 
the panel Said’ yes); they'd accept that! Well, if 
he had not read that, we wouldbe no further ahead than 
we were before. Now we are substantially further ahead 
because that has been done. I hope Mr. Marshall would 
have an opportunity to check that and see the appropriate 
cases in which the cong&traints accepted in the United 
States can be accepted here as weil. 

THE COMMISSIONER: Well, 


he says he will do that’ -- we can rely upon him. 





CROSS-EXAMINATION BY MR. BAYLY: 

Mr. Commissioner, to follow | 
Ups ehe=pornueetnat Mew Scott Nas just raiged, I am 
wondering as well whether Mr. Hurd speaks at this point 
for Arctic Gas or as an employee of Arctic Gas and 
this would have to be confirmed, that is -- 

THE COMMISSIONER: Well, I 
think what we will do is this. Mr. Hurd has spoken 
today and we will take it that he speaks for Arctic 
Gas unless somebody comes along and says later on that 
he did not. I think that we can proceed in that way. 

So the burden is on Arctic Gas to disavow, not on you to 
INSULesiheate he invfact hasi authority to say what 
he sazvd, 


Mika BAYGY: Thank you, Sixt. 





Q Moe Hurd, 1f we might. just 
continue with this scenario before I get on to what I 
prepared as my cross-examination, referring to drawing 
1C-0211-1001 again. 
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Cross-Exam by Bayly 


Have you that drawing, 
Si‘? It's ssomewhere near the end of 13-A.2.2, if 
that's any help. Perhaps to save time I could bring 
you one and borrow Mr. Hollingworth's. What I'm | 


teferringto Inethis diagram is your references in | 





the, scenario,ithat Mr. Lucas provided,to flights over | 
the pipeline area in which there is some sort of a 
breakdown or rupture. You have stated that you would 
be willing, as much as possible, to follow those 
undertakings that have been made by Alaskan Arctic 

Gas as to the height over which you would fly if oe, 
Gould see the break at this point. Now, the rules that 
yOugwould, set internally in your -- and put out in | 


your manual for operations and maintenance, would I 





gather provide.that flights shall be at least 1,000 | 
feetuduring this period of time in this kind of aa! 
would that be correct to, assume? 

A Tie tesOrt 1% ening, 
yes, Mr. Bayly. 

Q Now, because flights 
aren't entirely governed by Arctic Gas, I would assume 
that at some point you have or will have to approach 
the Ministry of Transport to find out if that fits 
in with their kinds of regulations. Would that be 
eae say? 

Re eae 1 understand, Mr. 
Bayly, you are referring to air space which is 
controlled by -- which is called controlled air 
space? 


O Yes. 
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Cross-Exam by Bayly 


A ANG" EHemMyO Te assigns | 
altitudes and so on‘ | 
Q That's the reference I'm | 
making, yes. | 
A Certainly we would 


comply with those regulations or assignments also: 
Q So when yovware preparing | 


your manual you would have to take that into consider- 


ation‘ 


A Yes. 





Q And in this area, that 
is the area where Mr. Lucas has proposed that there 


may be some sort of a break, you would also, I assume, 


i 


have to check with the Pentagon, since thvs “is very | 


close to a Dew Line site, and they also have controlled 


air space in “this area, is that correct? 
| 


A Not to my knowledge, 

Mat Bayly. tI am aware of many flights that have been 
made before now over the game area, and I wasnot aware 
of any check having been made with the Pentagon. 

Q ALPierght, «i. don't sean 
that you would have to check each £Tight with them, but 
I am suggesting that you would have to, if you were 
devising some sort of operation and maintenance scheme 
in the area of ‘a: Dew Line Site, have to check with 
them to see what their rules were, the same way you 


would hae to check with the Ministry of Transport. 





A Certainly we would make 


ourselves aware of what regulations, if any, or what | 


authority, if any, the operator of the Dew Line sites 
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Cross-Exam by Bayly 
1 had in those areas. If that exposed some conflict | 
2 | with our own wishes or with the Ministry of Transport 
3) regulations, we would have to find some way of 
4 resolvingsthat. 
=) Q Allesights Has wany sort 
6 of work in this area been done by the Operations and 
7 | maintenance people, or is this something that still | 
8 | has to be done before your manual can be prepared? 
9 | A It would have to be 
10 done to finally prepare the manual. 
oad Q Now getting away a bit 
12 | from the area of breaks, but just into the area of 
13 | general maintenance, I assume that you would be con- | 
14 Sidering, as you have said in your 13-B portien joftsthe | 
i 
15) application, that flights over the pipeline right-of- 
16 way at regular intervals would have to be made, 
in| isvthatycorrect? 
18 A We would propose line 
19 | patroleflights, ryesesin. | 
20 | Q And again you would have 
21 to check with the Ministry of Transport to see whether 
22 the operations rules for aircraft that you would 
*y propose fit in with any of their controlled air space 
any regulations; would that be correct as well? 
25 | A We would make that check 
26 | before the plan for scheduled line patrol flights 
27 was established? 
23 | Q But I take it that no 
29 | such check has been made so far to see whether or not 
20) your proposals on the general basis that they have 
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Fielder, Hurd, Carlson 

Cross-Exam by Bayly 
been put forward in the application are in conflict 
at the present time: 

A I'm not aware of a 
Specific check, Mr Bayly. That doesn't mean that one 
hasn't been made. I'm not aware that Des con- 
trolled air’ space'in that aréa’éither. 

Q ALT*right.My concern is 
that you may decide you want to avoid a certain area 
on a certain day because there is perhaps a herd of 


caribou, and when you file your flight plan with 





the Ministry of Transport they say, "I'm sorry, some- 
at 
body else has already filed! that dl trEendetthataways, 


you will have to fly a different way." Do you envisage | 





thatlastaepessibility) that iitemay hamper your doing 
things strictly according to your manual? 

A I can imagine that that 
May very well happen. It wouldn't be a serious thing 
in the operations of the line because such line 
patrols can be re-scheduled and are flexible. 

Q Without committing your- 
Self to a general policy, would you envisage re- 
scheduling as a solution to this problem on a sort of 
week to week basis, if these things arose whén you 
were going to do a patrol? 

A A very easy solution, 
yes sir. 

Q AIG een.) (Now dt I 
couldfave my volume back, because I've got some notes 
in it)*I*refer you to page 6 of the operations and 


maintenance portion under the general heading, 




































ieee i, 
eit: inasoxg os 9 
Pays i» ‘ay Neat 


| 6 ho stews soem ik Re 
eng sat? néom 4 ‘asf hit Viyes x yaoets- pétipege | 
“oD | ex! th tig suv don mrt. « Shen sreod. 2 ness 
ey sows ‘ABHS, wh eoaqea’ sis ballox 









zi n2eotes ey re | (3 a 
sera nis Tega & Brown OF) Spt id ebiooh yom soy s8rnt 
| to bcd! cr aqadred ai erent oauvs spc ad nistiss & Oo: 
itiw as ig i wey eirl voy cee Sai wvodiasp 
sere: ats nt 2 wee yarns t1oqgemex? 20 yatetone old 
you ted+ ebutidis 53a bets yebetis | ivan sala ybod 
| apse iviag voy Od "yaw Jaso?t if a vit ov isi Uttee woy 
| eriob zs cy Ss eemibd yam Sh) 36nd (yonttdtesed & ee teds 
Tlaunen Woy of wrbbronss eisoiits epreke , 
tends DaAd siepem: m5o 1 4A . vi 7 
oh ft egoiwse 4b sh Y' nb iow x4 _nequeds ELaw yet! yet 
‘sn.c4 dive sapsosd Srkt one 206 enobeunsg, pila Pa 
) Seen ick ft sis Bas heluboio set ad ogo) —s 
) ay sie 1 Gattis ttc ae a . . 
> ore apherviss LOY bLnbw yollog ihchoesbaiantoh us | 
| to S404 5 AG Maldoxty Bi? on noisiutoe ial ate cane 
| Noy nodW Bao. apiitd seeder Th saited toow od Heow 
| a Sontag oa | 
| Meituloe Yass yrouw A | A | 
| 
i tL wor qperens PTA 
| gagon enters 400 aye omit 
| bis i 


ALLWEST REPORTING L-TD. 
pap ee ee eee hielder, idurd,) Carlson 


ho 




















S373 


Cross-Exam by Bayly 


"Organizational structure," 
and with specific reference to the seccni paragraph 
in divisions andidistrifcts. Now you refer in that 
second paragraph -- and I'll read the sentence: 
"The applicant plans to hire northern residents 
to fill its full-time personnel requirements to 
the greatest extent possible." 
Now, aS operations and maintenance people, have you 
developed any kind of scheme or guideline for how 
you will be able to implement this statement in = B2 
A I'm not sure I under- 


Stand, Mr. Bayly, what you mean by "scheme or guide- 





line", beyond saying that to the greatest extent that's 
possible and practical, it is our intention to hire 
northern people. That's not an unusual practice for | 
Operating pipeline companies. Traditionally they, i 
to the greatest extent practical, find their poaaeden 
full-time; sittafft iin ithecarea Gn which they're Operating, 
Q Now when you say °local 
peopleY would you en visage designing certain programs | 
to suit the educational problem specifically of native 
peoples in the area through which the pipeline route 
goes? 
A Yes indeed, sir. 
Q Now, you go on in that 
paragraph to say that: 
“Important influences on the pipeline's full- | 
time personnel requirements will be the success 


of recruitment and training programs designed 





to attract local residents, the productivity 


| 
| 


.phigerege St ort doldw ot some oft of Qietecmmeeeleus 4 el 


. 
| 







snensitiey wisit bolt .levigoss dnedas Seageemp ei) OF i ¥E 


athe ipo%) niétxen paiapiesh spsetv, ne voy, Sipow Yelqasg 


oViten Yo vilportissqe weldorg Lenéktsophe, odd tive og 







nov ttet +P CE 
ve yaw 

































A L inicaneie i 
@Ostpstsq i rs9e8e a nde iia on. < taco aaa oad 
gett oi eter oy WOM penne bns @noisivif ni 
| repnadnee edd Beom £41 berce -~ fgewpeteq brosep 
aunabiaa: tmoidaom: oui a? eteiq PAROLE: eke" jie 
Qi, asremetinpes ‘urn enas, Prati ve) ets UL a2 OO bec 
| "efdtazod snetes tadtseny may 
HOY SVE »o fycar acelin: isn: bis ecoitmyego as \ wor 
wor wo? pri Latidep xo) emily e te anid re begoLewhb 
Se-t1 i taetetnde eit Sohomel utr ot sidko ed Efitw 0% 
wtemepaa  E S202 Jom per. i A | | 
Hebagh Uo easing” yc neem uoy tow . hye ot baste 
sed4 tie3s9'secsserp ot oo tens eave prose “4 "onkt | 
aiid of mottmetas wo ef 24 | tombe Aas Sidi aeoq 
to% oot tise Pabst) ite Son, eget -oigosq, siedtion 


yond! ~iderneitihberT .enlisanmge sabisgeg paitsseqo 


i) 


fgoal” Yee) yay fetw woul be % 6 o 


otwox ontieqiq edd fp liw tppowdd seme, et mb) asiqoag 


‘iin ;hesbat aeY & 24. NA 


jada ak wo op Loy wor Q 


of Lt elembieata edt ei: 
assgoua add ad Sitw etn 
henylesd en exeo%e palitte 
itt ian at : ue ake 
‘aod a ba 

ae - aw 


a 


ai 


5374 























AC EWEST REPORTING LTD, 
BURNABY 2, B.C. 
Fielder, Hurd, Carlson | 
Cross-Exam by Bayly 
\ and turnover of personnel, the availability of 
ch contractor and supplierSpersonnel, and the length | 
iat of time required for individuals to become 
4 | Skilled in more than one basic technical dis- | 
call cipline, ” 
- and the sentence goes on, 
| "as is required on operating pipeline systems." 
8 Now, have you designed a scheme of recruitment at this 
9 | Stage which you feel would be successful? Or is that | 
19 something that would have to conmeat a later stage? 
ary A it “probably wil, oMrt | 
! 
12) Bayly, have to be at a later stage for a number of 
13] reasons. Our training program has been under way | 
| 
kay or the training program that we administer has been : 
| 
| under way for three years now, and so far is quite | 
| 
16 | successiul. When the time comes to staff the | 
ey Operating pipeline, the situation may be very different 
a3 | then than what it is now. We will be competing at 
19) that time with other employers for a very limited 
20 | pool of potential operating and maintenance personnel. 
ra 
22 
23 
24 | 
I 
25 
i 
26 | 
27 | 
| 
28| 
29 | 
sl 
| 
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Cross-Exam by Bayly 

And =i dont know that it's 
possible at all to judge at this time or &stimate 
how many northern people will be available to go 
on the full-time operations and Maintenance staff of 
the pipeline, let alone how many Of those will be 
trained at that time. 

Q All right now, looking 
at the program that you have developed already, would 
it be fair to say that that is pointed at the moment 
to construction rather than the later Stage of 
Operation md maintenance? 

A You're speaking of the 
training programthat we have under way? 

Q ves; I think you refer-— 
red to it as the northern training program. 

A a S broader than that, 
Mr. Bayly. Tt"s designed to provide training -- on- 
the-job training, and academic up-grading for people 
who are directing themselves into pipeline operations 
and maintenance, drilling, seismac work, processing 
plantoperations, administrative work. I am sure there 
are others I haven't thought of. It's an industry- 
wide plan. 

Q Now you've referred in 
that sentence that I read as well to individuals 
becoming skilled in more than one basic technical 
discipline. Could you explain why a person who would 
be given a job would need more than one areaof 


expertise, if I may call it that? 
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A It's a phenomenon that is 


perhaps unique Eovrsth1s industry. Despite 


the fact that the probability of a mainline break is 
very low, typically an operating pipeline company 
Staffs itself to be capable of dealing with a break 
if re occurs. That means that a lot of people are 
On Staff in Ssore'of*a Eireman roleteThey're!there for 
that important day when a break occurs. That means 
that to be fully, properly staffed you need equipment 


Operators, welders, different types of equipment, 


side boom Operators, and ‘a greats variety of disciplines). 


To make the operating staff more efficient in terms of 


numbers of people, the attempt is usually made to 
train people over a period of time in a variety of 
disciplines and decrease the total numbers of people. 
You still’ must maintain that level of staff that 

is necessary to go out and do a repair, but between 
repairs, which may be many years, you don't want a 
lot of people on state that are not being used effec- 
tively *and efficent lye 


Q Wouldeutibe Garr to say 


then that you would have a man trained to do emergency 


welding, who would also be a truck operator on your 
general surveillance team, if I may call it that? 

A that “swarpossibility, 
yes. 

Q Have you any figures on 


the amount of time that you would envisage for indi- 


viduals to become skilled in this way before they would 


be of any use to you in your operation and maintenance 
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programs? Would it take a year or two years, or 
would they train on the job? 

A Lier On iene tof course, 
Mr. Bayly, for each discipline, and it differs aeeurd= | 
ING. cho .bhe background skills that a trainee brings 
with him when he starts therprogrampiand probably 
ranges from -- and it differs according to the level 
in the operating structure jwhich you hope to train the 

person, those thingsproduce a range that's eos Bee 

all the way from a matter of months to many years. 

Q Would you envisage being 
able to do any of this training in the north, or would 


it be as the program, as I understand it, has been | 





going on to remove people from their own areas that | 
they live in and take them to Calgary or Edmonton to 
do this kind of training? 

A It would be done in the 
north to the greatest extent that is possible or that | 
is effective in the training program: Up eeu mov 
considerable of the training has been done in the 
South because that's where on-the=jobttraining 


Opportunities .are.y Butwethere"s. “another large amount 


of training thaths .donesin the north where, for example, 





seismic Operations, because there kre 


on drilling operations /pportunities in the north. 
Q Now, I wonder if I could 
address a question to Mr. Carlson, who I understand 
has come from Trans-Canada Pipeline? Now, Trans-Canada | 
Pipeline has a line that goes through Northwestern 
Ontario through areas like Hurst and Longlag, ees) 


Pierrdmore, where there is a large native population. 
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1 Do you, Mr. Carlson, know whether the peope who are | 
e) involved in operations and maintenance in that area 
3] are -- were there any of them or a proportion of them 
4 native peoples who had been trained by Trans-Canada | 
a. Pipeline in operation and maintenance? 
a WITNESS CARLSON: Yes sir, | 
7 | I can't give you a precise number of northerners from | 
8 | Northern Ontario who have been hired and have been | 
9 trained by Trans-Canada Pipelines, but yes, we have 
10 | had a number of them and the number still are on Stearate 
11 Q Would you be able to 
t2 | Say whether they represent a significant proportion 
13 of the people operating the pipeline, or are they | 
14) more noted by their exceptions than -- | 
a A Pthinkwin this «case | 
| they would be noted by their excepouons, “lt tstdviai- | 
1? cult at this point for me to give a precise percentage 
18 or number, but this information could be obtained if | 
eal you want it later. 
a MR BAYEVs 2 . wonder; «Mr: 
21) Commissioner, that may be of some interest as it is 
al a patallel (sonrteofts tuation ia ftthe tappl icant would 
a4 be willing to undertake to provide that kind of infor- 
<4 | mation to the Inquiry. 
a A Well have to check to 
26 Seen webs avai lableyicsiix: 
or, THE COMMISSIONER: Trans- | 
al Canada is a member of the consortium? 
a | A mMiiawis sigh t, | 





ee ee Q Som@L'm*sure *i tts available. 
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1 I think we should know that. Trans-Canada is the 
=| principal gas pipeline operating company in Canada 
| 

3 atthe moment, I think, and I think we should find that 

4 omkd Are you two gentlemen, Mr. Carlson and Mr. 

a Bayly, are you talking about -- are you using the 

6 Same terms in the same way? You said "native" down 

7 | in Ontario or something, and you said "northerner". 

ae Now, did you mean people who live in Northern Ontario 

3 | who are natives of Northern Ontario, or did you mean 

19 native Indian people? 

11 MR. BAYLY: I'm speaking more 
| Poe eae TC aaan and Metis people of that area 

13) because there may be special training prohkms in 

14} Which COPE and its constituents may be particularly 
15) interested. | 
=o | THE COMMISSIONER: Did you | 
17 | mean the same? | 
=) WITNESS CARLSON: Yes. I | 
19 | believe the number of native Northern Ontario people 
29 On our pipeline would be rather small in number, but 
21} I do believe we have had some, and they're still on 
22 | staff. I'll attempt to get you some more precise 
23 information. 
24) me Thank you, Sir. Now, 








ae on the programs, Mr. Hurd, that you would envisage 

26 | being used, and the ones which are being used now 

ony to train people, do you know of your own knowledge 

aay whether these are recognized by the unions involved 

= in pipelining, whether the programs give the graduates 





sl the status they need to apply for what are traditionally 
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known as union jobs on operations and maintenance? 

ee eae, itty, perhaps I | 
should just comment, if I may. We had proposed to 
lead fairly detailed evidence about the training 
program, probably as part of Phase 4, and there are | 
others who have been involved in it on a full-time 
basis, which Mr. Hurd has not been, and I thought | 
perhaps you ought to know that, when you are asiieec ange 
these questions to him. 

MR. BAYLY: I think we 
understand enat.. 

GHE COMMISSIONERzsslethink, 
Mr. Bayly, that you might pursue this as far as you 


can now. 





MRS AWaIENY 8 Lim Ming THuscd is 
aware of this, as he seems to be aware of some parts 
of the area that I'm questioning on, perhaps he 
could answer, at least tofthe best, ofahismabidity. 

I will be content with that and wait for any more 
full answer from other panels. 

WITNESS HURD: With the 
qualification Mr. Marshall mentioned, that my involve- 
ment has not been full-time, I think perhaps, Mr. 


Bayly, all I can say that's useful is that we have 





been able to place trainees successfully with companies 


| 


ime pupelineliconstruction situations. I'm not aware of 





any case where the unions involved have caused us 
any difficulty in placing these people at all. 


Q Do you know then whether | 


these people have been able to join the unions, or | 
| 
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whether they have been granted some sort of exemption 
or dispensation? 

A f-don ct “Know that. 

THE COMMISSIONER: You're talk- 
ing about operation, working on the operation of the | 
Pipeline after it's built; you're not talking about | 
construction. 

A fF was "referring at that 


Eime + tovconstruétion, sir, yes sir* 


Q Oh, you were referring 





to construction? 

A res; tl *belveve “that “a 
few of the trainees have been placed on construction | 
crews. 


Q Well, in pipeline | 





construction in Sou_thern Canada? 

A esr | 

Q Wel ly “when Mri “Carlson 
was talking about Northern Ontario, Mr Carlson, you 
were talking about the actual operation of the pipeline 
werent your 

WITNESS CARLSON: 

A Nes tliat Ss “rignt, Mr. 
Commissioner. We did have one of the northern trainees 
from the program Mr. Hurd referred to working on 
construction, I believe, I think he was involved in 
welding inspection work. 

THE COMMISSIONER: Well, I 


think we might do this, Mr. Bayly. We might adjourn 


now and maybe Mr. Hurd and Mr. Carlson could put 





their heads together and -- over night -- and tell us 
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in the morning 











1 if there is anything we ought to know about the | 
2) northern training program that they can tell us that ! 
3 | might eliminate some of the confusion here. It's not 
: confusion created by them, it's simply that we're a 
=) | PLECiOn—-swe remot. as Incisive ,et this hour as. we 
6 | usually are earlier in the day. 
7 MR. BAYLY: I'd like, Mr. | 
8 Commissioner, to end at the end of the day when 
9 people get the giggles. 
10 | THE COMMISSIONER: Well, | 
11 you'll have first crack at 9 AM. 
cd MRI BAVLY = Thank you, Sir. 
43) THE COMMISSIONER: What is 
| 
14) the union that represents the people who operate the 
bho pipeline in Ontario, or the Trans-Canada Pipeline? ! 
BS What is the union that represents the people who ! 
17 | work on the pipeline? | 
18 | WITNESS CARLSON: Trans- | 
19 Canada's operation does not involve any union per- 
20 sonnel. 
om Q You mean the people -- 
a you will remember, Mr. Carlson, that I visited one 
23! of Trans-Canada's compressor stations near Kingston. 
24 | A Thats right. 
25 || Q Ist November; none of 
° those people belonged to any union? 
27 A No wsir. 1 would iike to 
28 think the reason for that is that Trans-Canada's 


295 benefits are such that tey don't require one. | 





30 | WITNESS HURD: Mr. Commissioner, 
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Fielder, Hurd, Carlson 
Cross-Exam by Bayly 


I think we can add a similar comment respecting 
construction. My last involvement with the pipeline 
construction, there were no unions involved there either 

Q Well, where was that? 

A It's in Alberta, some 
considerable number of years ago, I'd hate to count 
them. | 

Q Ivsee. Well, the Alveska | 
Oil Pipeline, I take it the workers on that project 
belong to trade unions. 


A Very much so. 
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Cross-Exam by Bayly 


WITNESS FIELDER: 
A SLi preside VOU. 


find that Alberta Gas Trunkline is not unionizedeither, 


NOmadGsa thinklo—- [can't Say Lor certain, but meither is)! 


Westcoast Transmission; I think perhaps it is an 
industry traitthat the O,and M.personnel are generally 
not trade unionists. 

THE COMMISSIONER: Well, I -- 

Mine So © Ounce It seemS to be a 
fertile field to be plowed. 

THE COMMISSIONER: Well, 


we will “adjourn until 9 oO'clockiin the morning. 


(PROCEEDINGS ADJOURNED TO MAY Di AMCs) 
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Fielder, Hurd, Carlson | 


Yellowknife, N.W.T. 

May e215) 11.9 75. | 

(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. MARSHALL: Mr. Commissioner, 

you asked at the end of yesterday if Mr. Carlson could | 
obtain some information pertaining to Trans-Canada 
Pipeline's hiring and training of native people in 
Northern Ontario, and he has been able to obtain some 


information and advise you on it now, sir. 


DONALD ERNEST FIELDER, 
LEE GORDON HURD, 
MELVIN E. CARLSON, resumed: 


WITNESS CARLSON: Mr. Commis- | 
| 





Sioner, I checked last night. Trans-Canada does have 
on staff today three natives from the Northern Ontario, 
‘area. We have one welder, heavy equipment operator, | 
and a utility man. This would be three natives in an | 
Operating group of 254, I believe. | 

THE COMMISSIONER: What would 
the section of the pipeline be? You said Northern 
Ontario: 


A That would be from a 


point west of Kenora to Kapuskasing. This is the 





central area of Trans-Canada's Pipeline system. 

THE COMMISSIONER: Thank you 
very much. 

MR. MARSHALL: Sir you also 
asked if Mr. Hurd might wish to add anything in respect 
to the northern training program that's being adminis-| 


tered by Arctic Gas, and he has a few comments as la 
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1 Sire | 
24 WITNESS HURD: Mr. Commissiondr, 
3} we were to look into the question of any difficulties 
4 | that might have been experienced in placing trainees 
5 in construction situations where unions were caeipeded 
i | 
6 | I find that on detailed checking more recently that | 
7 while there have been substantial efforts to place | 
8 | trainees in construction, there has been relatively 
9 little pipeline construction over the past two or 
10 three years, and our efforts have not been as success- 
La ful as I thought they were yesterday. We have had 
12 | One trainee in a construction situation working for a 
13 | contractor doing some pipeline construction work for | 
14 | Trans-Canada Pipelines. in “that ‘sztuacion the BI 
15 | was an employee of the owing company and was doing | 
16 inspection work on the construction. He is a ticketed | 
17 | welder, doing inspection of construction work and | 
18 in that situation was not required to be a member of (| 
2D | the union. There have been discussions with unions 
20 and pipeline contractors associations -- Association | 
ad of Contractors -- directed toward arranging that | 
22 | trainees may be placed in construction situations and | 
23 that that situation might be accommodated by unions. 
24 || We have every reason to believe that that can be 
! 
25 | successfully worked out, but at this stage we have not 
26 | had people as union members -- trainees as union membeys . 
27 | | I might add in perhaps a | 
28 | Clarification of another remark I made yesterday, eg 
29 | to do with the extent to which construction companies 
30 | are unionized. While it's true that operating 
| 
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I companies in Canada tend not to be unionized, the 
2 construction companies in recent years have become 
| 
3 | very much unionized, and there are only one or two 
4 exceptions now of major contractors who are not union- 
5 ized. 
6 | 
7 CROSS-EXAMINATION BY MR. BAYLY (CONTINUED) : 
8 Q Now, in the application, | 
9 | Sections b,) tierce 1s)a reference to the men who will 
10 | be working in the operation and maintenance phase, 
1} moving from one place to another. Has any consideratio 


| been given by your group or people that you know of 

















As} working for Arctic Gas to accommodate the families of | 
14 people who would be employed in operation and mainten- ' 
15) ance, or would those workers be living under bunkhouse 
16 | type conditions, oF men's quartering conditions? | 
17 | WLINESS HURD: Yes, Mr. : 
18 Bayly. There are perhaps two categories of people, | 
Vee the first being those people who would be based perman- 
20 ently at one of the three division headquarters which aye 
PBR Inuvik, Norman Wells, or Fort Simpson. In those 

22 | situations we contemplate that employees would be 

ae | housed on a permanent basis at those locations, and 

24 | we have considered the various means of providing 

25 | housing for them, which would include assistance where 
26 | Rea ececceay to the employee tomconstructshis own 
re | family dwelling. Other co-operative means, perhaps 

28 with government, to provide housing for employees at those 
25 | locations. : 


30 | The other category is meee 
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Fielder, Hurd, Carlson 
Cross-Exam by Bayly 


where people would be hired on a temporary basis for 
special maintenance jobs and would come from settle- 
ments other than the three that I mentioned. [In those 
cases we 
/ have not given consideration to providing housing 


Or assisting in providing housing in those locations 


other than Fort Simpson, Norman Wells and Inuvik. 


53135: | 
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Cross-Exam by Bayly 


1 Q Would it be fair then 

2) to say, Mr. Hurd,that an employee who wanted one of 

3} the permanent operation and maintenance positions would 
4| have to either be a resident of one of those three 


5 communities or would have to relocate himself into one 





6} of those three communities? 

7 A It is probable, Mr. 

64 Bay lycen lL can’t. think ofsecsituation- now wheres an 

9 employee could be permanent with the company and 

10) basedsimvanothen: location, That ispmot to say that 
1a} we couldn't find a situation. 4%, the operations. plan 
12! is more accuuately defined itemay ibe: quite! practical, 
13 | but as we see it now, the permanent employees will be 
14}' based in those three locations. 

25 | Q if es Gangiburnanow, to 
16); Mr. Fielder. Sir, you showed us some photographs 

17 | of the low ground pressure vehicles, some of which 

18 appeared to come from magazines and were in the 

19} drawing stage. Can you tell me whether all of those 
20 low ground pressure vehicles have actually been 

oa developed and put on the market or whether some of 
ee pehem jareiisiea| bien shat onthe drawing \ board stage, 


23 ei elimay Cal built pehate 





24 | WITNESS FIELDER: 

2} A N@F Mees IBayay ~. SVery. 

26 vehicle that I showed you on the screen has been 

2d designed, See ere and operated. 

28 | Q Now, you showed us a 

ae) vehicle which doubled as a wharf and as, if you will, 


30 a kind of -- 
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Cross-Exam by Bayly 


A ES YIN 

Q Be Lee riayeOnesCOw.) lS 
that one that has been marketed for the purposes 
you intended or is it one that could be adapted in 
your opinion to the various purposes that you see one 
being required for Arctic Gas? 

A AS eunoerst andy t. at 
has been used in the purpose for which I showed it but 
not in the Arctic to my knowledge, Mr. Bayly. It's, I 
understand, quite common in swamp areas. 


Q Has ic been tested in 


the Arctic,when you say it hasn't been used do you mean 


it hasn't been tested or it hasn't been employed 


commercially? 


A To my knowledge at hasn't 


Deen uecd. at ai biine ene Arctic. 

Q Would that have to be 
done before you could determine whether or not it 
were suitable? 

A Yes, sir. 

Q Now, 1f 1 can refer to 
page l2sunder the heading, “Aircraft” in 13-B. I am 
FeTerrning eee see C which refers to a type 
C aircraft. Mr. Hollingworth went into what it would 
probably be and it appears that it would be a Hercules 
or something similar that would carry the same kind 
of payloads and perform that way. 

A Thate 1S Correct. 

Q And chat particular air- 


craft in 13-B it is suggested that that one would be 
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Fielder, aHurd , sCarlson 
Cross-Exam by Bayly 


Chartered from a commercial airline , I assume. Can 
we then infer that types A and B will be owned by the 
company or will they also be chartered? 

A SiL, that 16 a*decision | 
that we just have not faced yet. We plan to have 
a study completed, oh, hopefully before the end of the 
year or by the end of the year which will indicate 
to us the use that we will probably require of aircraft 
On a weekly basis or monthly hasis to help us decidé 
whether or not we really should have, for example, one 
type aircraft -- type A aircraft PEL distr @ect or one 
per division or one chartered or two DE GPSerice OF, 


just whatever is most logical, but we just have not 





got to that point yet. 

Q Now, when you say that 
you Nave not got to that point, may I infer from that 
that you may not have got to the point of knowing 
how frequently you will have to use the various 
kinds of aircraft to do your Operation and maintenance? 

A No, we have made an estimate 
for planning purposes as to the frequency of flights 
that are expected. We haven't pursued 1 to the point 
of estimating contingency flights and the like yet. 

Q Can) you inter from that 
how many aircraft you would require along the length 
of the line in the Northwest Territories in order to 
effectively carry out at least yYOUr basic patrols. I 
realize that you have not done it for the contingency 
problems as well. 


A Mes, cettainily. that would 
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Cross-Exam by Bayly 


be one of the things that would help us make that 
decision, Mr. Bayly. 


Q A erie, out ok gqacner 


you have not made the decision as to how many aircraft would 


be required; “Ione mean to be bought, but “just to 
be used, whether they are bought or leased or chartered. 
WITNESS HURD: 
A Mr. Bayly, may I “elaborate 
a little on Mr. Fielder's comments. As Mr. Fielder 
SalG, we Nave-a reasonable fix on the need for aircraft, 
Certainly in thé Cases where they are to be used for 
scheduled patrols@and that “sort of “thing.” Difficulty 
with determining whether they shoule be owned by 
the company or leased has to do very much with to what 
extent will lease aircraft be available in the area 
Some years down tie=road and of course that we cant 


know accurately at this stage. 
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Fielder, Hurd, Carlson | 
Cross-Exam by Bayly | 


Q And you say that -- or | 
Mr. Fielder says that we can expect something on this 
by the end of the year. Has an approach been made by 
Arctic Gas to the various chartering companies, to 
your knowledge, to find out whether they will be in 
a position to lease the aircraft required, or is that | 
part of the study that you contemplate being done? 


WITNESS FIELDER: Neither 





one, to my knowledge, Mr. Bayly. You see our operations are 
not intended to start for several years, and it's a 

little early, we feel, to be asking charter companies 
what kind of equipment they will have available, say 


five years down the road. 





MR. BAYLY: Mr. Commissioner, ag 
this relates to the impact on the use of aircraft in 
the Mackenzie District. I would hope that this: report | 
would be available to be tabled at some point before | 
the Inquiry is finished because I believe that it is 
relevant to the considerations that you Sir 
have to make, and hopefully this will be ready by the end) 
of the year 

/and perhaps Mr. Marshall could give us some idea at 
some point fairly soon at what stage that report is, 
and perhaps a better estimate of when we might 
CSDeCr sac. 

MR. MARSHALL: We could check, 
Mr Bayly, to see what stage it's at. 

MR. BAYLY : Thank vou, Sir. 

Q ReOLeLcrinuetoupago. 2). 
under 5.3 which deals with at compressor stations, 


I gather the decision has been made, even though the 










pret! sei | ta = 
fyveGq We ih a 
en Se a lL 
; re 
ee 


sil) 20 puinssinee: 70a! 10 eu ‘sv ‘mits wyBd, rob 


































to += Sedo yee uey said i oe 


== —— 


We “aba at . EOWIGE tS se « L855 grid to _ ori } 


[ 
. 
j4 , aetosanoo gotaodteeky Btoteay, eng oF es ; 
| WY p> \ 
¥, 2 (+ vasyerw) dea batt of Sebel wom 1H0Y 
ts? #4 Uc ivpsy sa. ftoyls eds at «a3 othe 5 
s ; . iv - i ma 
HER | dt05 way fend ubude. eda to 32Eq 
. ne 
' a ahi SHT Iw 7 
ch art j (yeh .aM ,apbel wand Yi oF .Sae 
- —_ 
4 ever wel Janta of betapsar Fon, . 
: jaw 9 
3 > : : _ 
Te 2 S3¢= . Lou Dw ed 16a alae tl y 
. a | ; - 
. Liw youd Apompteps 26 bain sew | 
an | 
. .beow o43 owob eisey avid 
: { 
as 4% A M 
a (ig) weet iy og petslow > jit b 
peat ul Aiiow 2 ifstateia abdanetiosM sg 
: 4 
oy : y i eo | es “0 OF SAGSIZEVE ad bIuow 
ait 
7 _ 
: - 
ac 2 tis syusoot beteint? »i gstupat ant ' 
te" 
ariel joLseiehlano. sy OJ tusvetes 
eitt vituteqon Betz eye he 1 avait 
ard to. 
+ a r ovine bluow Listers .1M ecadtsog. fine if 
‘ : be 7 
. 1 trld ppath Jaaw Se noo pixted ane 5e 1-6 
qi 5 
‘oon : ’ Seti. = 
sdamitee Gj jed s eqedraq Bae \ 
att 
! +o 
Is toads Hivos aff _SIABeTAM Jae it 
| 26 Ht antes seniw bee os 
7 
| ~tle ,voy @isat Kad ihe 6 ” 7 
_ 7 _ 
i 0S apeg OF pnisaaton o. 7 7, 
Ta 7 at 
) 










eral s ere lwoneaxqnos due, Leo ate iv 


—_ fave tas: oem, aaa i soe sce, th 
| a eee : | Mi ; 







eerste on our personnel including the operating people, many 























ALLWEST REPORTING LTD. 5394 
To ee Fielder, Hurd, Carlson 
Cross-Exam by Bayly 
i type of turbine hasn't been determined, that the | 
a compressor stations will be unmanned; is that Barr eeeey 
3 | WITNESS HURD: They'll be rene 
4 Mr. Bayly, and constructed with that in mindpethat 
>| they are capable of operating by remote automatic 
6 | control, unmaned. Iywondertafclymay qualifyejust a 
7| bat? At the same time we have designed a staff that 
8 provides an adequate number of technicians to place | 
9 | at least two men at each station for a break-in period | 
10 | that we don't know how long it will go on. 
= aa O Perhaps Mr. Carlson 
12 | could go on with this. As I understand, some of the 
13 | Trans-Canada pipe compressor stations were Originally 
14 | designed to be unmanned but were later manned. Is 
15 | myeSUppesi tion] correct) usir? 
16 WITNESS CARLSON: Yes sir. | 
17 | Q Perhapsry onecoulditels | 
oa us, if you know, the reason why the decision was made | 
aa to man the previously unmanned compressor stations? 
sale A Most of Trans-Canada's 
21 | compressor stations are designed for remote control 
ae attended operation. Now in the early 1960's the 
>) concept of remote control unattended operation was at 
24 | miseinfiancy. We did have Operating problems initially 
25 | during that period of time. I should add we also had 
26 a tremendous expansion program under way which added 
27] about 800,000 horsepower to our pipeline system from 
aa the period, 1960 to 1964, and about 2700Demsa lesaort 
29 large diameter pipeline in 1962 to 1974. The demands | 
30 
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Fielder,Hurd, Carlson | 

Cross-Exam by Bayly 
of whom were devoted to the COnNSETEUCE LON™ work, “were 
such that we did not have the time to debug the | 
unattended or the remote control features of the 
Stations that were designed for unattended Operation. 
I might add, a study was initiated by Trans-Canada 
within the last three months to review this concept, 
and I'm quite sure there is a good Possibility that | 
many of the northern remote stations on Trans-Canada's 
System will in effect revert back to unattended 


Operation. Now, Since the early '60's many other 





transmission companies have also gone for the remote 
control unattended operation concept, and I understand 
that the technology has increased greatly over the 


years, and successful reliable operation does exist 





TOR thisttype Of taciitty: | 

Q Would you say in your 
Opinion that the debugging has reached the stage where | 
these are at that lIevel of Sophistocation that they 


can remain unmanned? 





A Veo aot. 
Q Now, you've referred to 
a report which was being prepared. I'm wondering 


whether you know if this is a report that is to be 





made public, or one that is to go to Arctic Gas? 
A This was an in-house 
Trans-Canada Report that the operating group is working 
on to come up with recommendations for the remote 
controlled operation of some of the northern stations. 
Q Now if I can refer to 


page 23 under the section that begins at page 22, 5.4.4 
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Fielder, Hurd, Carlson 
Cross-Exam by layly | 
called “Line Patrol", the three methods of line patrol | 














are outlined, and if I may read the sentence that 

begins at the bottom of page 22 to the panel: 
MiHeEe there 15 ahpossib#lity.ot disturbing 
wildlife by aircraft patrols, the patrol program 
may be supplemented by ground patrol carried 
out in a small vehicle suitable to the terrain | 
of the particular right-of-way being patrolled 
or on foot by at least two specially trained 
individuals.” 

I have two questions arising out of that. One is with 

regard to the small vehicle, what sort of small vehicld 

would you contemplate using, Mr. Hurd? | 


WITNESS HURD: Probably, Mr. 


Baty, a personnel Gir mite miwan MlbsG. Bs type assuming 





that the environmental sensitivities occur in the 
summertime, which generally they do, and that the 
surface is unfrozen so it would be a tracked vehicle 
capable of carrying two or more people. 

Q And when you say "a 
small one", it isn't one of the ones we saw in the 
photographs that were shown to us by? Ma ieliders* it's 
something quite a lot smaller, the size of a pickup 
Gauekyeior larger than that? 

A ihe Sizevlet ‘alipickup 


Bruck omismalder. 
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Cross-Exam by Bayly 


2 Q Now, the other question | 


¢|| arising out of this ishow do you specially train 


3 people to do this foot patrol? 





4 A The training would include 


| 
\ 


3 || two aspects, I'd think. One, having to do with the 
6) particular environmental sensitivity that caused 

7 us to go to the foot patrolwin: thet first place.” They 
8 | must be aware of what that Sensitivity is. Secondly, 
9 || what to look for on the right-of-way, not that any 

10| of that is very elaborate. They would need to look 
ll|| for areas where there is erosion occurrimjor there is 
12) a potential for erosion to occur. They would look 


13) for evidence of gas leaks although that is a very | 


he 
ros 


unlikely thing for them to find. While they were on 








15 the ground they might do some minor routine maintenance | 


| 
16) of valve assemblies as they went by them, that sort | 


i 
~ 


of thang. 


18 OF Now; one ehese Zoot patrols, 
12 I assume they would be carrying some sort of tools and 


20} given that they would probably be doing so, would 





21] they be equipped to stay overnight or would they only 








22! be able to do a patrol long enough to go from one spot 
23] where they could be picked up by some form of transportation 
24] to another? 

25 | A Iscansamaginesthat both 
26] might*be the case. If it was possible for them to 

27 patrol on foot through the sensitive area they would 
“<8 not need to stay overnight and they could be dropped 
29 byoa’ helicopter at thewstart of "their patrol and 


30 }* picked up by one at the other end. 
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Fielder, Hurd, Carlson 
Cross-Exam by Bayly 


Q Now, when yousay they 
would be specially trained I am assuming because there 
are a large number of things that could cause sensitivity 
either to the ground or to the water or the animals 
or plants thet you would have to do this training 
PELOr to "the individual! jobs.y«Correct merif Isam wrong, 
but I am assuming that you wouldn't train your two 
or more foot patrollers in all the possible ecological 
problems, if he was going through a goose nesting area 
you would tell him to watch out for eggs. If he 
was going through an area where the ground was particu- 
larly sensitive, you might equip him with special 
shoess" Woulduthatebesiarr totsay?irfheyomight be 
absurd examples, but you would look for specific 
sensitive areas and instruct him on the spot for those, 
would that be fair to say? 

A Wes, “hate lsecorrect. 

i might® add’, Mr. Bayly, that probably the most important 
tool he would carry wouldbe a small radio that keeps him 
in contact with the operating base and he can get 

advice as he needs it through the radio. 

Q Now, allowing that you 
do not expect a major failure, is it not true that 
a major failure if it did occur might well be accompanied 
by a fire that could spread to either the tundra or the 
surrounding bush depending at what point in the line 
ces ddveccur ? 

A When major failures 
occur , ‘they are-often accompanied by fie; 


Q Have you worked out 
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Biciden, Hurd, .ar1son 
Cross-Exam by Bayly 





contingency plans for the things that would have 
to be done in the event: of such a fire? 

A Again, Mr. “Bayly; @not 
in the detail that would be contained in the operations 
manual. We have determined that people working on the 
right-of-way at times of the year when fire isa 
possibility would be equipped with extinguishers and 
equipment that they would need to control a fire. 

Q If there wre a pipe 
break and that kind of fire I am assuming that an 
extinguisher might well be fairly ineffective. IN 
other words, if there were a fire that resulted from 
a break it would be quite a large fire, would I be 
correct in assuming that? 

A During the time that the 
gas is blowing down from the pipeline, the fire is 
quite large, yes. That lasts only for a very short 
time until that section of the liné is “depressured: 
The fire remaining after that which is burning the 
tundra would be a lot smaller fire and extinguishers 
would handle it. 

Q I am assuming that in 
the leven of fa Vargetiirerthal ctha idpération tand 
mainenance staff would probably not be adequate to 
fight it but that the lands and forests authorities 
would have to be notified so that their personnel 
could assist you, would that be fair to say? 


A The -- one of the instruc- 


tians in the O and M manual would be the requirement that | 


the proper authorities are contacted in every case 
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when a fire is spotted. 

Q Now, one of the things 
that you referred to in the guestion of fires is 
found enypageisseot Ww8=BE (I am: referring tosthe 
section that you call, "Forest or Tundra Fires" In 
the middle of that paragraph on page 33: 

"Requested manpower and equipment 
which is not basic to the continuous 
safe operation of the pipeline will be 
made available to assist with the 
COnNErol vol such fires." 
Now, have you worked out procedures for deciding which 
equipment will be available and following that, 
which equipment that the authorities who put out 
fires could rely on from the gas company? 

A [mam sorry, Maw Bayly, 
procedures for determining which? 

Q Let me give you an example 
of it, because it may make it easier to understand. 
Assume there is a fire and the lands and forest people 
phone you up and say, "Look chaps, we needtwo L.G.P.s, 
an aircraft and a bulldozer, can you supply it?" I am 
envisioning situations where you might say yes and 
other situations where you might say no, today's 
the day we take the L.G.P. out to check compressor 
station CA-06, therefore, you can't have it. IN other 
words, a decision has to be made. Is it an on the 
Spot decision of 1S it a decision that the fire fighting 
authorities could rely on if they were looking for 


equipment? 
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Cross=Exam by Bayly 


A It's one that would 
have to be made on the spot. The basis of that 
decisionlthough, would be pretty much what the statement 
SayS, any equipment which is not basic to the safe, 
continuous operation of the pipeline would be made 
available. A routine check at a compressor station 
would not be considered basic to the safe and continuous 
operation of the pipeline and that would be rescheduled 
so that the equipment could be made available to 
fight the fire. 

Q So you ‘would envisage 
a situation where Arctic Gas would strip itself down 
to the bare necessities for the safety of the pipeline 
ands besprepared to loan Or rent or ,whatever, any other 


equipment in the area that would be useful. 
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Cross-Exam by Bayly 
1| A Yes, We would--- | 
- there's a fees I suppose, to how far the equipment | 
3 could be moved. I suppose the ridiculous extreme 
4 | would be a fire that occurred 500 miles east of the 
5 Mackenzie River Valley, to move equipment that far 
6 | would put the safe operation of the Pipeline in 
7 | jeopardy. But anything reasonably close would be 
8 “= Capiaxe reasonably close, equipment would be made 
9 pvaitable to fight that, ses. 
10 Q How would this decision 
| be made, Mr. Hurd? Could the man on Chet) ob, tthe 
12 district supervisor, make this decision, or would it 
13) be one that you would envisage being referred to say | 
44 your operation and maintenance headquarters? 
15 A Dathink, theedistrict | 
| 
16 | man would make the decision, that and pretty much all 
| 
17 | other things that he does, of COUNTS 6,4 ess) cin fkouch | 
18 | with the Division Headquarters and so they would be 
19 | aware; Bae either way the decision could be made 
20 | about the same rate. The communication is instantaneous nearly. 
21 Q Have you envisaged the 
22 | Situation that occurs in other parts of the country 
23 when there is a major fire, that the fives! igiting 
24 | authorities recruit whoever cLheyetcani tiinemtowasis vst 


them in fighting the fire, rather than asking permissign? 


into your calculations for operation and maintenance, 


ey They just come and get them. 

27 A ves: 

28 | Q And has this been worked 

25 | 
| 
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ALLWEST REPORTING LTD. 
sia lial nad Pieider, Hurd, ‘Carlson | 
Cross-Exam by Bayly 
1 A I'm not aware of dis- | 
2 | cussions having been held with authorities. We don't 
3 see it, we have considered it and we don't see it as 
4 a large problem. Again, because of the statistical 
> | probability of the pipeline company needing that 
e| equipment at any point in time, the chances are so 
7{ small that there would be a conflict that it's not | 
8 a concern. 
2) Q Would you envisage 
10 before you got into the operation and maintenance 
11 Stage, having these sorts of discussions so that you 
a2 could maintain security and operation while still | 
a3) assisting whatever the authorities requested? 
14) A Yes’ indeedt 
15 Q Now, On page 31, when 
16 | referring to major station repairs, that is Section 
17 | 62, I'm referring you to the third paragraph in | 
18 612, Zt refers in that toycriticadl sparé parts being 
19 | readily available. Have yau worked out a definition 
ae of what critical spare parts might be? 
21| A I'm not aware of a list 
22 | that has been developed. lets aSifaamiyvastrai ghtfor— 
23 ward operation for the preparation of that list, it's 
24 | fairly straighforward for an operating company, pretty 
25) standard practice among operating companies and we could 
26 | name several things that would be included on the 
a4 list, if that would be helpful. | 
<8 | Q What I'm mainly con- 
one | 
= cerned with, without getting into the actual list of 
nD) things which you consider critical, is whether this 
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ALLWEST REPORTING LTD. 
Bets gk tae Fielder, Hurd, Carlson 
Cross-Exam by Bayly 
uh involves a listing that has or hasn't been done | 
2 | simply because it seems to me there may be things that | 
B} break that haven't been thought of as critical at one 
4 point, but become critical because they're broken. Is | 
>| ChHALTSOrEnOL thing asprobLem? | 
6 | A If it did happen and 
7 the spare parts were not available either at the statian 
8 | Site or at the division or District Headquarters, | 
3 or from a supplier very quickly,then we were not 
10 | careful enough when we made up the list. 
11 Q ALleacighite. then sls im 
12 | assuming that some of the criteria are not only what 
13 | you. think-is likely to break, but how hard it is to 
14) order the part if ithas to come from a far-off part | 
15 | ofimehe world.| I assume) youd: try) and stock it just 
16 | in case it does break. 
17 | A that "s.correct,,. yes. | 
18 Q if atésyavan lable ak 
19 | the local garage, you don't. 
20 A That. sa gh.th. 
eal Q NOW Ola iDAage. 3:3,,1 6...3)..2 > 
ese you've referred to environmental considerations. I 
25) won't. read that paragraph to you. You did read it 
{| 
24 | to us earlier on. I'm thinking of the pre-formed 
25 | blankets or mats of straw. I'm assuming an area of 
26 damage of some size. Would you envisage having some 
27 | factory pre-form these blankets and sending them out, 
28 | or what does that refer to? 
29 | A I expect, Mr. Bayly, 
30 | there are a variety of different types. Any material 
| 
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2 that will provide the insulation that's been removed 
is by the fire would do, and straw is a good example. 
3 That sort of material would be used, the hold-down 
4 | netting would only be required if it was a laght | 
>| material that might be blown away by the wind. I don't | 
6 know that I can add much more than that. | 
7) WITNESS FIELDER: I can't add | 
2) a great deal. The ntent here is to do very much the | 
9 Same sort of thing as you might do if yous rer trying to 
10 | grow a lawn on a slope, that is to put down some 
1) burlap sacking or something like that which would 
12 | tend to hold the surface in place until you have a 
13) grass catch, and in this instance the intent would be 
14] to put down some straw and then cover it over with 
15! something that would hold it in place. | 
16 | Q If my asbitewormied,about 
1? | this because I'm envisaging a fire that covers an 
18 | area larger than a lawn, perhaps a fire that covers 
19 | Several square miles, which may not even be classified 
20 as a major fire, and these pre-formed blankets covered 
21 either with chicken wire or plastic netting is going | 
a to cover a very large area, perhaps, even in a small 
as fire in terms of the amount of material that would 
24 have to be brought in for this sort of thangeh«a There 
25 | are two concerns. One is that the material may Or may 
ae not be available, and I'd like you to comment on, 
27) in the first instance on whether you've investigated 
a8 | thats 
a | WITNESS HURD: Mr. Bayly, | 
enced maybe this would help. There will have to be a limit 
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to the amount of surface vegetation repair that could 
be undertaken by the company, or any other single 


entity in the Arctic. You will forgive me for going-- 


taking the extreme to its ridiculous erin Lh pehinke ene 
company could not undertake to repair all damage done | 
by all fires in the north for all caine, so that’ the 
Operating company's concern will be to repair damage 
caused” by fires started by the “company , Ceptainived 1 
all cases. We think those are Ssrecificallynot note- 
worthy. Where a fire is started by some other cause 
and crosses the pipeline right-of-way, the pipeline 
company's first concern would be to protect that 
narrow strip along the right-of-way which might be 
subject to erosion if corrective measures were not 


taken. 





QO fe Lf wnderstand you 
then, Mr. Hurd, the pipeline company is prepared 
Alm tOrdo. all@ repairs to all fives Started because 
OF 1ts”own’ fault, and 
R33) cto pay Ae the right-of-way where the fire hasn't 
been caused by its fault, that crosses the right-of- 
way and perhaps threatens the InLegrity Of the 
Pipeline. 

A That would be the general 
rule. I suppose there is a statistical chance that 
a fire could be started by the company's operations 
that would go some distance and there may be a limit 
to resources of the company to repait all of the 
surface that may have been damaged by that. It seems 


such an unlikely thing that it hasn't been a concern 





to us. 
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Q Allright, we are still, 
though, faced with the problem of the large area being 
wired together and covered with straw and I am assuming 
that there is a limit to the amount of that that 
you can do. You would have to look for another 
method in a large fire that m yght perchance be caused 
by the company, its employees? 

A It does not seem that 
theparea,wouldbe thatelarge, Mr. Bayly, if -- 

Our first concern would be to prevent erosion along 


the surface of the right-of-way over top 


of the pipeline where erosion could damage the integrity 


of the line. Other areas well beyond the right-of 


way, some,perhaps more time can be used to make that 


eepaire, Lt issdifficult,torbeuspecifiic. 
Q This is why I am worried 
about this paragraph. It doesn't seem very specific. 


Would you envisage just using the technique that you 
have described in this paragraph on the right-of-way 
itself and perhaps employing other techniques off the 
right-of-way if you employed any techniques at all? 

A It is very likely I would 
think, that other techniques would be used off the 
right-of-way, yes. 

Q So. this, LE wexcan,narrow 
it down, this paragraph refers to what you would, 


do to make sure that your right-of-way, if it were 


damaged hy fire, did not erode away? 


A Thateis-correct, yes, Sir. 


Q And it may or may not 


refer to other areas which are damaged by a fire that 
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l| gets off the right-of-way. 
2) A Yes. 
3 Q Now, Mr. Fielder, just 


4| one question on the presentation you made on the 





3|| Russian pipeline facilities. It is just a question 





6 | of clarification. How much of the facilities you 
7 described were actually seen by the Canadian delegation of 
8} which you were a part? 

9 | WITNESS FIELDER: 

10 | A Gi fave: did not visit 


1l| yakutsk. We did not visit the Messoyakha-Norilsk 





12 | system at all. We visited a portion of the Medverzhye- 





13] Pungersystem.-' Li you. recalir ther map,! wewilew) from 


14; the city of Tuymen to the settlement of Nadym 





and Nadym is located between the Medverzhye field 
which would be to the east of it, and the Long- 


17; Yuganskaya compressorstation which was to the | 


= 
Cc 


southwest of it. We flew the first day about 30 

19 || kilometers to the right-of-way and 20 or 30 kilometers 
20} down the right-of-way to this compressor station. 

21 At the time there was a covering of snow on the 


| ground, I would estimate six inches, something like 














“3]| that and we could see mounds on the ground surface 

24 | covered by snow which the Soviets told us were bermed 

25) 48" and/or 56" pipelines. We werenever able to land on the 
26 | right-of-way and confirm that that was the case. We have 
271 neo=reason to doubrare oficourse .newe wiandedrat ythe | 
ae compressor station I named and we toured that | 
aa | compressor station very thoroughly. The following | 
30} day we flew from Nadym where we had oOvernighted 
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Cross-Exam by Bayly 


into the Medverzhye field along the pipeline right- 
Of-way which, gosh, must be 50 kilometers, something 


like that, to the Medverzhye . field wherein we toured 


two gas treatment plants, one that had been designed and 


constructed by the Soviets and the other by the 
Etaltans,, dIdbelieve;, «on a turnkey basis, and between 


these two gas treatment plants overflew the pipeline 


facilities conneeting them. We then flew farther out inta 


the field, circled a drilling rig and flew back home. 
So that is the extent that we saw it. 

Q So with the exception 
then of landing and visiting the compressor station 
and going back to the Medverzhye field and touring 


the processing-- 


A Gas treatment plant. 
Q =O Gbpeatment plant, 
those were your two experiences on the gneundas .The 


rest of the facilities were only seen from the air? 

A fhat is quite correct. 

Q You were able to 
guess or surmise, I am assuming that the pipe, the 
48" pipe was covered by a berm, is that correct? 

A ba Lact; win. ebay lyxoin 
places it was nolonger covered by the berm. We could 
see places where berm restoration work was going on. 
We had been told that bermed pipelines, they often 
fail annually and that annually they went back and 
rebermed them. So far as I am aware, the pipe stayed 
in place, but the covering itself had to be replaced. 


Q Was this referred to you 


as 
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Prelder, Hurd, ‘Carlson 

Cross-Exam by Bayly 
an erosion problem? 

A Yes; "sir, as. BPeunderstand 
it is the spring runoff that carried it away. 

Q Were they able to suggest 
any techniques that they were trying to make sure that 
the berm did not run off every spring in the areas 


where there were streams, I am assuming? 


A Yes), iol, ethey showed =us their 


design for allowing water to cross the bermed pipeline 
and essentially what is done, the pipeline is bermed 
Over Dye Ii seorral*by building wo avdravel tpad+ 
perhaps a foot nae Weise is Vaid on it and "then 
Lhe pbermn Tormed over top of the gravel pad or the 
sand pad and the pipe. Perodically where they 
judge the water should cross the pipeline, they just 
didn't install the gravel pad and they didn't install 
the berm so that pipeline just bridged that gap. 
the problem, -£ think; tandthis ais a'rielder opinion 
and nothing that the Soviets said, but the problem, I 
think, is that they are working with well-drained, 
dry sands and they are not cohesive. They don't tend 
to stay together and as ene are operating a warm 
pipeline, any moisture that does get into this sand 
berm that might make the sand more cohesive is driven 
OUESDy, (nei warmti, Gn other; words, the «sand “1s 
desiccated even, so they do not have a solid mass to 
stay over top of the pipeline as they would under 


other circumstances. 
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Cross-Exam by Bayly 


THE COMMISSIONER: That's 
the Medverzhye system you're discussing now. 

A Vecos is. 

MR. BAYLY: Did you note 
whether or not they were using low ground pressure 
vehicles in the repair that you saw being done, or 
was this just areas of repair that you saw? 

A N@wstinon st was Late 
November when we were there, and the ambient tempera- 
ture was in the range of 30 below, so I would assume 
because of the relatively light snow cover that the 
ground was probably pretty well frozen, and we saw 
large backhoes and drag lines and that sort of thing 
working, the same, sort of thing you'd see working 
anywhere else. 

Q Now, on the swtoject of 
air cushioned vehicles which you've discussed earlier, | 
in answer to Mr. Hollingworth's questions in cross- 
examination -- 

THE COMMISSIONER: Excuse me. 
Juse Defore vou, go onto, that... you. Said in the 
report you presented yesterday something about the 


size of that Medverzhye gas field. 


A Yes “S13. 
@) When you were in Russia 
was there any -- did anyone say that they had such 


notions as proven reserves and potential reserves? 
Was any light shed upon the real meaning of the 
figures that you were given regarding the size of 


the gas fields in the Medverzhye area? 
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Cross-Exam by Bayly 
| 
1 A Yes sir. There are | 
. several gas fields in that general area, and once eaan 
4 as I say, first of all there were five fields named, 
4 and the first was called Urengoy, and it has proven 
> | reserves of 4 trillion cubic meters. Zapolyarnoye 
6 | has i275 trillion cubic meters. Artichascoga has 
i i. Deter ld one cubaica meters. Ingubinskaya has | 
s 2 tri dilaons cuba cameters),.and Medverzhivese Wes) tila on 
9 cubic meters. Now these are proven reserves for 
ced individual fields in their area. While we were 
11} touring one of the gas treatment plants, we were 
a hosted by a Soviet geologist who was, we understood, 
13 | one of the people who actually discovered the Medverzhy 
oy field, and he talked to us quite a little bit about 
15) the general area and said, "The general Medverzhye | 
16 area," which he did not describe by setting onic oe es 
17 | "had official proven reserves of 14 trillion cubic : 
18 MeEeCKSs })That?s..the-published figure; so to speak, 
19) but in my report these are in quotations marks. In 
20 other words I'm quoting him directly. HeSaid, "Local | 
| 
21| geologists think that 22 trillion cubic meters is 
é2 closer to being correct." In pursuing that with him 
23 | we understood that the Soviets, contrary to what is 
24 | normal here, don't feel the need to go out and defind 
25 the dimits of a field oncesitheysGfind it. They get 
ae the feeling that it's a big enough field that it's 
27 | worth developing, and they start to develop it, and 
28 as they,are able to increase the facilities in the 
23 | field, they just expand the field and they just keep 


Seas moving out drilling and building out towards it to 
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Cross-Exam by Bayly 


Service ic. So this is why he was suggesting that | 
22 trillion was closer to the right number. Then I | 
pointed out in my report that Prudhoe Bay has less 
than 0.8 trillion, so it gives us a feeling for the : 


huge amount of gas that they have. 





ihe Other thing that takes 
it possible for them to operate in the manner in which | 
Bver just described is thatthe gas andustry @inean 
area, like Western Siberia, is controlled by one 
group. That is it's the Gas Ministry's responsibility 
to Carry out everything that's involved in “the ‘locat- 


ing and delivery of gas. They told us, for example, 


that they had ’a budget for 1975 of 800 million 





rubles; ard 10s something ike $1930 per rubles that'$ 
over a billion dollars, and this includes the geology 


work, the seismic work, the drilling, the development 


OL Gas-gatnering facil titres) “and treatment faciliveieg }! 
the pipelines that are required, the compressor 
Stations that are required, the settlements that are 
required to house the people, the herds of dairy cattl 
that are required to feed them, and each and everythin 
that goes along with the development of that field. 
It's a huge complex, and hence one can control 
every facet "Of ab aiii*that = sashion’s 

THE COMMISSIONER: Thank you. 

MR BAYLY <2) O° In your 
evidence, as I stated, in your cross-examination bv | 
Mr. Hollingworth you were referring to the A.C.V.s 
and the types of slopes that you would contemplate 


having difficulty with on their own, which trey would 
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Fielder, Hurd, Carlson 
Cross-Exam by Bayly 


require assistance. Now, one of my concerns is that 
you contemplate in some areas Surcharging the pipe 
with a berm, which may be as high as five feet in 
height. Has this been taken into consideration in 
deciding whether or not self-propelled A.C.V.'s can 
be used in the way that you had contemplated earlier? 

A You mean would there 
be a problem in crossing the right-of-way should 
there be a five-foot berm across the right-of-way? 

Q Nese 

A Wed ly Vgust inea’ general 
Manner, Mr. Bayly, the inclusion of an air cushion 
vehicle in our list of materials or equipment that 
we would use to get down the right-of-way wasn't 
meant to suggest that in each and every case that 


the air cushion vehicle would be used. That is that 


5414 | 


| 





1 
! 
| 
| 
| 
| 


| 


each of these different types of equipment has specific 


proper applications, and should it be necessary to 
cross obstacles that are too high for the normal 
air cushion vehicle, then we would just have to 
use one of the other means. 

Q Allvrighe: Now; on’ the 
Subject of these vehicles, the ones that I have seen 
have been very noisy. Is this a comment that can be 
generally applied to air cushioned vehicles, or are 
there some very quiet ones? 

A i Mess ievery noisy?! 


is a relative term, but I would agree with you the 


only one that I saw operate was what I would call very 


noisy. Yes Sir. 
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Cross-Exam by Bayly 


Q YesuPeDoryouaknow whether 
or not the company is making any efforts to make them | 
less noisy, as I understand possibly if they»were 
used in sensitive areas with wildlife, they might have | 
@taleasttatinightening effect? 

A Sitpiwhile DAmi digging 
Qutsthe papereiim lookingefor heres qsonfar as frighten- 
ing wildlife is concerned, the one comment I can make 
is that when the Voyageur that is constructed by 
Bell Aero Space was being tested actually in the 
north, the effect of the noise on wildlife was being 
noted by the people who were actually testing the 
thing and the effect varied quite considerably from | 


-- and this is just recollection -- from birds perhaps 


being, flying up out of a slough, perhaps a quarter of 





a mile away on some occasions, to other birds being, 
just totally ignoring it. As a matter of Pact. heey, 
related one instance where one particular bird was 
nun rover “three rLimes acHenjust rgot. tiredrof flying 
away from the thing so he sat there, and the air 
cushioned vehicle overflew him. When it passed by 

he got up and shook himself off and went back and sat 
again, and three times he sat there and let the 
machine run over him with no apparent damage whatsoever 


until he.just got tired of it all. So I don't think 





that you can generalize in this respect. 
Q I take: 2eieh is: shedring 
wasn't checked? 
(LAUGHTER) 


A However, so far as work 
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is being done in the development area of air cushion 
vehicles, let me mention to you that while these are 
vehicles that are in use today, and there are several 
in use in the north today, particularly by Northern 
Transportation, the National Research Council of 
Canada, in conjunction with the Canadian Aeronautics 
& Space Institute, and the Department of Industry, 
Trade & Commerce, has sponsored a group they call the 
Associate Committee on Air Cushion Technology, and 
this is actually a working group intended to take 

air cushion technology from the place it is today 
to make it even more useful to the people who will 


want to use the thing, and they have formed a series 


of working committees, working groups, they call them, 


who are formed from people in industry and in govern- 
ment, to try to develop some of these things, and 
just to give you an idea what it is they're talking 
about, there's a working group on cushioned air 
system parametric assessment rigs. I can't translate 
that for you. There is also a working group on the 
Toad Raft project. There's a working group on con- 


trol and guidance. There's a working group on noise 


and propulsion in air cushion vehicles. There's a 
working group on air cushion pressures on highways 
and roads. I noted in here, for example, that as 


they develop different air cushion vehicles, these 
are being tested and they point out, for example, 
sqmawellyel Siiejust read one paragraph: 
The 
“More sophistocated types can be fitted with 


propellers or other self-propulsion units and 
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carry 25-ton loads at 50 miles an hour." 

That must be the Voyageur they're referringe to. 
nCurrent vehicles, under tést carry, up to 70 
tons, a ugoston Und thas in. service; and 
a 3,000-ton unit is in the design stage." 

So there's quite a little bit of work being done on 

this technology, and lastly, 

"The air.cushion vehicle need not be used 
LNnlsSolation, " 

and by that I mean the idea of using an air cushion 

on other types of vehicles ; 

aSsist/ is’ also being tested bysethers, »Youj cans&ake, 

for example, a fully loaded highway truck and put an 


ait cushion) «assist ponrthes things and perhaps get the 


effect of half-loads during road ban purposes, and 





things like this, so there are a multitude of Gditferent 


ways that different vehicles can be applied and 


adapted towards the vehicles that we will want to use 


during the O. & M. phase. 

Q iene cia rie a7 Our couldn” 
do the latter without melting your snow road. That 
LS Lunning trucks with air Cushion assists on a 
snow road. 

A ident think that would 
mele the snow 20ad. The air that's blown down is 
anbient air, so af its cold enough to support a 
Snow road, it would just move the air from above the 
vehicle to below the vehicle. It may well do the 
road some good. 

Q Now, on operation and 


maintenance in general, have you gentlemen considered 
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Fielder, Hurd, Carlson 
Cross-Exam by Bayly 


the special problems of the operation and maintenance 


of that portion of the pipeline that would cross 


. Shallow Bay should the cross-delta route be the one 


that is»formally applied for by Arctic Gas? 

WITNESS HURD: Yes, sir, we 
have. Probably the one most positive evidence of 
that is that we recognize that repairs in that 
area would take longer, and for that reason the 
design proposes dual crossings of Shallow Bay and 
Other channel crossings. 

Q How would you inspect 
this crossing, Mr. Hurd? Would you use divers or 
equipment that took photographs of the installation 
from time to time, or what sort of method would you 


envisage using? 
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Cross-Exam by Bayly 


A To the extent expection 


)is required, which’of course is very much less than in 


the case of a line huried under the -- under dry 


'ground, divers are very commonly used, yes, and I 


understand that there is equipment available that will 


| take photographs under water, but I am not familiar with 


i that. 


Q Has anything been done to 


figure out how a diver can see or a photograph can 


'be taken in the muddy water that comes out into 


Shallow Bay? 


A No, I am not aware of 
any work that our group has done on that. I think the 
point is that the problems that confront you relating 
to a pipeline buried underground don't exist under water. 
For example, there is not an erosion problem and a 
surface vegetation maintenance problem, so inspection 
isn't necessary anywhere near to the extent or if 


she fulldke 


Q Would you contemplate 
either ice scouring or the ice freezing right to the 
bottom of Shallow Bay and coming loose in the springtime 
as being something that would cause operation and 
Iaintenance people some worry and work? 

A Nort. sis pice: elbatied 
scour, the type caused by ice jams in other parts of 
the Mackenzie River system is not something that is 
likely to happen at that end of the delta. The river 
gradient is very, very low, so ice jams don't occur 


there in the same way that they do on the river before 
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Cross-Exam by Bayly 


the sdeltay. The type of ice scour caused by ice 
moving in from the Beaufort Sea again seems not to be 
a problem because the ice does not move in that far. 
I have not heard of discussions about freezing to the | 
bettomaandathen,.the ice Lifting up, but that does not 
sound as though it would be harmful to the pipeline 
in any way if it did freeze to the bottom. | 
Q Now, have you done operation 
and maintenance studies in the event that the right- 


of-way that is applied for and granted is an offshore 





right-of-way and can you tell us if you have if there 
are any gpecial problems that you have to deal with 
with offshore facilities? 

A We have not spent a lot 
Cf Lime (considering that yone ~~ Mriw Bay ly. An offshore 
routing and I assume you are talking along the Yukon 
coast: 


Q Yes, it is the one 





Mr. Dau was referring to in the last panel as a 
possibility using linked barges to lay the pipe 
several miles offshore. 

A Yes, We have | not .spent 
aclotm or time son that.one.. It is not our preferred 
route, But if the line was, offshore, again, 1. suppose 
the same remarks would apply that -- mostly, would 
apply that we made with respect to the Shallow Bay 
Crossing, Inspection) is less required than it is for 
a, line that is buried under dry ground. 

Q Have you contemplated ice 


being a problem 1n that sort of an installation, that is, 
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ALLWEST REPORTING LTD. Fielder, Hurd, Carlson 


BURNABY 2, B.C. Cross-Exam by Bayly 


Ni ice from the Beaufcrt Sea? 


ine) 


A We are aware that if you 
$4) wWoMfar-enough? sofishore, beyond the barrier islands, 
4| barrier reefs, islands, that thre could be ice 


2| gouging from ice coming in from the Beaufort Sea and 





6 | that is one of the reasons that we are not enthusiastic 
7 about the offshore route. 

S| Q So you would see that-as 
9} being enough of a problem to discourage that as a 


10) preferred route? 





11 | A that is one of the several 


weasons, yes, Sir. 





| 
: 
L3 | MR. BAYLY: Thank you, 


14 | gentlemen, I have no further questions. 


15} MR. MARSHALL: Mr. Commissioner, 





16 | you asked the other day that we file as exhibits, two 


bY 
~ 


reports pertaining to the Russian trip of Mr. Fielder 


18] and they have been marked as exhibits 124 and 125. ONe 


= 
WO 


was his own report and the other was the draft 

20 || report prepared by the Government. Mr. Fielder has 
21] given me a copy of the final report as prepared by 
22|| the Government and would like to file that then in 


23; accordance with your direction. 





24) THEPSCOMMTSSTONER: Yes’, thank you 


25 | Mooe«Maxrchail). Please do. 





a (GOVERNMENT REPORT MARKED AS EXHIBIT 126) 

27 | MRS BELL: It appears, sir, 

a that all of the aspects of operations and maintenance 

29 upon which I would like to cross-examine have been 
emcees deferred to the socio-economic phase, although I am 
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ALLWEST REPORTING L-TD. Fielder, istehare y Ganillison 


BUIRINIA:BIY 2) Bac. 
Cross-Exam by Mr. Scott 


1 tempted to ask Mr. Fielder if while he was in the 


ie) 


Soviet Union if he managed to pick up any information 
3 | concerning the manner in-which Native claims have been 


4) dealt with in that country. But I will resist the 





2 || temptation. 
6 | THE COMMISSIONER: That might 
7 | be a sword that cuts more than one way. You might 


8 be wise not to ask a Guestions+like that, 





ad MR. BELL:;.Well,, I will 

10 | Kesisteasking that question and pass the ball to Mr. 
| 

BL BCott. 

12) 7 Y. MRie SCOTT. Miss, Hutchinson just 

13} told me that coffee is ready. Would you like to -- 

14 | THE COMMISSIONER: Well, 


15) how long do you think you will be? 





16 MR ecOlls lwo or three hours. 
17 | THE COMMISSIONER: Weal, 
18] why don't -- that coffee will stay warm, I[think, 


191 why don't we carry on for a little while and then 
20 || we can enjoy our coffee even more than we would nov. 
21) CROSS-EXAMINATION BY MR. SCOTT: 


ae Q Mr. Fielder, yesterday 





a> you answered some questions for the Commissioner about 
4 | what might be learnt from the experience of the 

“5 Russians and I think I understood your evidence to 

28} be that the decision having been made in Canada to 

27 | go to a chilled,buried pipeline, there really was not 
<3 all that much to learn from the Russian experience 


because sof the view that,-- or-the policy. that ,the 





39) Canadian company had adopted. 

















as . 69 


ROE 


ae 






“ (iis H *¥ re w 
ett ot Raw ort os kaw Moe bist Z aM 4aB etqmed 
nolsemrotas yas w Pi) Wit ele is tnt) ior fe 


need eval uiisto avibalts iedeiw ok ens a 20N05 
oid tuieoy Dhiw Daye) ne1saue8| gods Wil td) E 






























1 f i 


tiotm tet?  <HeWOTSeTMMOD BHT ail” eae 


va 

tipim ot we oi@ reais stom mario vat ‘browa B 
io rs - 

jodt extil motsasmp B das oF gon eatw od | 


fiiw BE ,ilewW eahiaa 2m ; ‘ 
] ‘ 
™ oF [fed adt capq ns noivasup Jedd pattas’ tube 
° 
) i 
¢ nKoedelowuH eesM eT ROVE «AM 


-- ti voy blow Vybsex: ef setiod Jans som a a 


\ » 

' i 
f . 3 > De mec Or oe Lf 
j hs Ae Oi ae 7 





| 4 tiiw voy Anids woy ob pda vont 
Tuo 4 9 -AM Bh 
Used saaMOTReMMIOD HT | 
| al 
| antage (acrew yada DLE settoo dent =~ ut dw 
ae 7 
| neds bas oLinw elsteid » to} do ya1so SW: nab re 
| sworn Biluow ow rats CONT MoV sertos Tuo vote 
| -TPOWS .AM ¥a (MOT TAWIMAKE=€ 
| Steteoey \1sbisri “aM en ae > Sa 
| | tuods 2ern | ve Lomo) ads = ancisaeup — “be 
ent to sonsizsaxs art no tt jedan 
| o¢ gonebive Woy boodatebAt i wile Se * 
. 
07 shaasd ct pbam geod paiven notetse 


tor aaa. ‘yl Leo eters ,enifegig veloud 6 te 

ereiials suis Mie 2UsI ont mort mae @ | 

sit sad y¥atLlog ati aie sep dol or } Oe 
1 ; 


Laie) om : nee: 





of 


ALLWEST REPORTING L-TO., 
BURNABY 2, B.C. 


is) 




















5423 


Blelder, Hurd, Carlson 
Cross-Exam by Scott 


A Certainly, the 
manner in which the Soviet pipelines are being designed 
and built, Mr. Scott, are different from ours. 

Q Yes: 

A So far as the effects 
Seon eT Tek gas line is concerned, I mentioned that I 
thought we had done our home work pretty well in 
that respect and that in a nuts or bolts or a mechanical 
sense there was little in my estimation to be learned 
in Russia. 

Q BUCS take Le etnat, if 
the policy of Arctic Gas had been, as it was not, but 
if its policy had been to go to an above ground system, 
there would have been something useful to learn from 
observing the way the Soviets had constructed their 
system. 

A Perhaps, as IT -said 
yesterday, Mr? Scott, my inclination is to think 
that we would learn a great deal more from the Alyeska 
experience than from the Russian experience. The 
reason being that the Russians have not put any 
large diamter lines above ground. It is inferred that 
should we =~ it we decided notvto refrigerate our 
line it would have had to have been above ground, that 
is the berm would not have worked, couldn't have been 
On=ground, it would have to “be above ground. Okay, 
the Soviets have not put any large pipelines on 
piles’ )further, they don"t test their lines 
hydrostatically and hence the pile loadings don't have 


to take the extra mass of liquids during the testing 
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Cross-Exam by Scott 


1|| period, whereas Alyeska are facing both of these | 
2|| problems and as well across the North Slope of Alaska 


3 facing the same types of terrain conditions that 





4|| we would face in Canada. 








S Q I take it, however, 


6| that the Russians have a good deal of experience with 

7 | river crossings and ice jams in northbound rivers? 

8 A River Crossings, Certainly, 
6 but I don't believe ice jams, Mr. Scott. 

10 | Q Ves. 


11] A They were asked once whether 





12 | or not they experienced any ice jams and then we explained 


13 | what we meant by an ice jam on the Mackenzie River and 





14; On their river Ob and they said, no, that that was | 





not a problem. 





16 |; Q Well, has it not been 
17 | their practice, perhaps bourne of experience to 


19 avoid crossing locations where ice jams occur? | 





A ASeiundecerood it ice jams 


20 do not occur anywhere on their river Ob and hence 


21 | that was not a consideration when they selected the 


| 
9 river crossing location. 
Oe: g 
| 
| Q I noticed that somewhere in 
| 





@\the report, either your report or the department's report, 
29 telerence is made ¢to a line where the river is not 

| ony twinned but where there are six pipes that run 

a7) across the river. | 
28 || A Yes> Sir, that 1s quite 


COnEeCCE: 





Q Piceake’ it that thatis: a 


_ technique that the Russians have developed for crossing 


at particularly difficult crossings? 
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Fielder, Hurd, Carlson 

Croess=Exam by SCOtE 

A LEESON 
will accept an opinion on this, Mr. Scott, irs eyed 
don't think I'd say that the Russians developed that 
technique. It's quite common, and I can only give 


you the opinion that they do so for the same reason 





that we would want to do so. In other words, what 
we consider to be cheap insurance. 

Q Is there not something 
to be learned from the Russian experience in that 
area, for example you've told us that they don't 
appear to have any problems with ice jams, a problem 
that is going to be difficult in our case; but yet 
they have gone in at least one case to laying six 


lines across one crossing, rather than one. Is there 





not something to observe or learn from examining the | 
Studies and the rationale for that approach? 

A Once-again, my opinion 
is that it's the same rationale or the same approach 
that is used in Canada and United States by any 
pipeline company who elects to twin a pipeline crossing. 
Say 

Q Well, why do the 
Russians have six lines at this river crossing rather 
tran two? 

A I can't answer that. 
Once again, a guess is that it was probably easier 
to install smaller -- six smaller crossings than 
perhaps two-or-threée ™ Larger ¢roessings on a river*the 
size of the Yenesie, I believe, was the river that 


was being referred to. 
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ALLWEST REPORTING LTD. 
i cal Fielder, Hund, Carlson 
Cross-=Exam by Scott 
1 Q It might also be safer, | 
2 Might it»not?, You then have to have six breaks rather | 
3 than one or two. 
4 A BetOresg you! reroutsor | 
> | business, certainly. Yes ae, 
6 | Q Do you think there is 
7 | not something to be learned from further studies of | 
8 that experience? 
9 A Sam, 1) don’t. know what 
10 that would be. 
11] ; Q All aucagntewWeld now, 4 
12 | take it that while most - almost all of the Russian 
13 | line is above ground, as you've told us, there is | 
14) some local basis and some local experience with buried 
15 pipelines where the gas is carried below freezing 
16 | temperature. 
17 | A NOs Sik 
18] Q I understood trom the | 
19 | nepOmRe, tiathink onaparteof,theswakutsk line is in 
20 | fact buried in the first placeg 
21| A I believe the report 
22 | said that it wasn't on piles and left it to your 
23 | imagination as to whether it was buried or not, sir. 
24 | Excuse me just a moment and I'll just check that. 
25 | | THE COMMISSIONER: There 
on, was a question mark, I think, about that. 
an A Nes, ditsSayss; 
28 | "The distance between Taas-Tumus and Pokrovsk 
29 | is 356 km. and 193 km. of that length was laid © 
30) above ground on supports." 
| 
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Fielder, Hurd, Carlson 

Cross-Exam by Scott 
Now, I don't have any idea whether the balance was 
buried or bermed, sir. 

Q Ves. if it was buried 
and the gas was in fact below freezing, that would be 
something that would be useful to Know, lf Le were so. | 

A BxrcepLetnat “lL icanste Le 
you without any doubt that the gas was not below 
freezing. I was told by the Russians that they have 
not installed any Sub-ireezing gas pipelines. 

Q Are you Saying with 
assurance that there is no gas carried in the Soviet 
Union at temperatures below Freezing, vas far as you 
understand? 


MR. MARSHALL: Surely that 





goes much too far. He can only report on what he has seen and What 
he has been told and what he's heard, and he's dered 
che Wines On the trips that he's made to the Soviet : 
Union. They hadn't seen everyrehing that's there. Surely 
he can't answer that type of question. 

MR. SCOTT: He was telling me 
what he was told. I'm content with that. He can't 
know amthing more than that. 

Q Do you understand that 
there is no gas -- is that your information that 
there 1S no gas carried at below freezing sriee oe ee 

A Yessir, Certainly 
artificially cooled. I guess there Might be a possi- 
bility through the expansion of gas in the pipeline 
that in some short distance in a sectionof a station | 


that some gas might get that cold, but it would not. 
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Fielder, Hurd, Carlson 
Cross-Exam by Scott 


be by design, it would be by accident. | 

Q But you would agree with | 
me, would you not, Mr. Fielder, that if in fact there 
were lengths of buried pipe in which gas was carried 
that was below freezing, that would be somethind useful 
to see from the point of view of this application, from 
the poeinceofimviewsore.ArccticGas. 

A Oh, Dimanot sure,that. 1 
agree with the word "see", sir. It would certainly be 
egal to study.ifpthere was ,a long section of below 
freezing gas pipeline and we could monitor it with 
thermal equipment, it would be very, very worthwhile; 
but as the Russians seem to want to come to Sans Sault 


to learn that themselves, I just doubt very much that 





its the-case. 
Q Well, anything longer 


than 80 feet would be something you haven't seen so 


Pari. 
A NO, S404, Ebates, not COUTECE. 
Q ism serry. 
A Prudhoe: Bay, 1s.2,,000, feet 


long, and the loops at Sans Sault are in that general 
order. 

Q I was referring to frost 
heave and problems associated with that. 

A SO wae «1. S19. 

Q All right. Well now, is 
there anything to be learned from the amount of geo- 
technical and soils work that the Soviets do in order | 


to get information for geotechnical designand location? 
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Fielder, Hurd, Carlson 
Cross-Exam by Scott 


A Sir, let me quote you 
two sentences from my report, and then I'll explain 
why I'm saying it. 

"The careful reader will note that information 

given to us in one place did not always agree 

with that given to us in another area. I make 

no attempt to referee." 
Now what I meant by that was that when we visited the 
Design and Research Institutes in European Russia, 
that's in Moscow, Unesk, and indeed in Tuymen, we 
=> iespecifically asked questions regarding how they 
go about learning what the soils conditions are like. 
If you give me a moment I'd like to read you the 
Specific question that was posed to them. It reads 
Puke srs. 

"To what extent is non-destructive sub-surface 

aMalytical work. carrred out?" 
lal ie 7 oO they utilize seismic, electro-magnetic, 
Gravity ,Lesvstivity Surveys, and these sorts of 
techniques to locate sub-surface inclusions of free ice 
boulders, etc? This question was first posed in 
Moscow, and the response was: 

"Non-destructive sub-surface analysis is 

not utilized. Instead, soil drilling and 

boring is carried out, but by another 

Organs zat ton. 
And then it goes on beyond that. The same question was | 
posed to another Ministry in another City, end the 
response was that they use all of those different 


techniques and they all work so well they're not sure 
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Fielder, Hurd, Carlson 
Cross-Exam by Scott 


which is best. In Nadym in the field theyusaidpetliy | 
we want to know what's below ground, we drill holes." | 
Po al l™iem' trying EGapointeott totyou, Sir, as that 
while the conversations might well be useful, my own 
impression is that to repeat the sort of discussion 
doesn t= gain@usta Greatideals 

Q Yes. I take it that the 
report reveals that somebody indicated to yousthat 
they drill every 25 meters along the route of the 
proposed pipeline. | 

A is domitwerecallh that 
humber, sis, Duta I isure accept it. It's something 
very close. 


Q Ves rand rea ke-a th cthat 





that is substantially more drilling than the Mackenzie 
Highway people, for example, have been doing. | 

A Imbel Teverthat ito be true, 
as well, sir. 

Q Do -you think there's 
anything to be learned from their judgment about the 
desirability of doing that? 

A Sir, yther’ trationale for 
that drilling, I think is different from Ours 2eThat 1s 
what’they® are tryingdto doy excepttonce:- again this.is 
my Opinion, is that what they're wanting to do is 
to get the pipeline off of piles and back onto the 
ground as much as they possibly can to keep the costs 
down. Our reason for drilling would be quite different 
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1| to some questions related to line and station stantupe | 
“| I gather from the description of the line and station | 
3 purge and startup that's contained in Section 13, that 
4 | the startup process, both with respect to the line and : 
s| with respect to the Station would involve considerable | 
6 | atv -cratfic aYong the line, and in and Ouve Of the 
a various facilities. | 
5 WITNESS HURD: There would be 
2 | more ‘alr traffic ducing that Period, yes. 
10 | O Is there any bali park | 
mu figure you can give us as to the volume Oigthat trattic 
| at purge and startup time on any given location? 
13 | A I can imagine more than | 
M4) one flight per day for those sections which are being | 
15 Purged and pressured wiele | 
16 | Q Is that a flight in and a 
17; PPeOove Oute Is that what you mean by one flight? 
18 A Yes, a flight along that 
1) pipeline section. 
209) Q I see, and in what sort 
oa of aircraft? 
ne A Mostly smaller ones which 
a would be used to Carry personnel, and they would be 
24) helicopters or the light personnel, two or three-passenger 
aad ai rerarts 
7 QO And I take it, and perhaps | 
27 | it's obvious, that difficulties in the purging and | 
28) startup process are likely to increase rather than 
ay decrease that number of CLiLgnes:. 
200) A If there are difficulties 





LEBe 




























bas oorl of betsiex, coisas eons, ao 


quvItese Aotstarté 


is anit om 2a, datogizoenh eas. Mord: tonten I 


ce jmcte a 


vi sae murine a’ ters aitusse bas spttg 


ei 4s { noitesa 

| ' : 
bre er it efit ot 22Sqee2 ndiw dood |, aae0oad QuIgmtsse aris 
afcten sb d Sen aviovai Biuow aotssse aria ag soeqeat Asiw 


1 te duo bas ot bos) sath -ens povis oitiss2 tis 





gectiliost esolisy 
dy hal r -) f 7 ; 8 
a ~~ Lote oat Gest 2. ORuu 2eannTiw 
say ,boitegq tsa potisb Sittei tin ston a 7 
.:6CT Bd (ts et efi: ei 0 pet 
Lt 
4tttend Sed tm smolev: Sh ot #6 eo eavip aed uoOY esiuptt 
Tne prasad i ig no emit cndwede bas pug 36 ot 
i 
i ae: of Lom ats CLEs I A | Ei 
nated ste tis idw eaodte2 seom3 +o% yeh teq tépif2 sae oa 
Pte nie 
.qu hetvaeoig his beptug 
S16 Sips ii (fs al .) { ot 
het: 
jpi lt sao yeh aaa Pay jena tort ef c4yo sripilt i 
d 
soda prols tdyti & Rey A, 
noitose eantlegig 
sxoe garlw ni BAb , 89s kf iy pe ; 7 
| cyitpwozis. 2° 
| is lidw @ehQ eo LiwAts vit aM A 


ed Hivow voAs bab, ,fooncrted yRIBS OF hoeeL ed biiow 
xo owt lennoezeg tipit eda zo atesqooiien 


ponds saeg~ seas 
a shiixeo BAB ,ct oles) bareray v wat 2 
bas wantpuuc ome as eo tuteolt? bb gods, eadtvdo, 8'34 
nets tedses sanevont of Qlorkkl 238 aes IOrg) baat” 

 padedl? te xedmua agai | 


| 
| aoistsitaie ore eto th: 9 @ 
J 




















ALLWEST REPORTING LTD. 5432 
BURNABY 2, B.C. 
Fielder. Mund, Carlson 
Cross-Exam by Scott 
1| there may need to be more flights. | 
2 QO Well now, what length of | 
3 pipe are you going to purge as a: unit? 
4 A Most probably the section 
5 between stations. 
6 | Q The entire section 
71 between the stations? 
8 | A Yes, would be purged and 
9 | then the next section between the next to stations 
10 would be purged. 
11 i Q And where in the section 
12 | i¢ the aix going to be vented? 
13 | A At the bottom end, the 
14] end opposite from that which the gas is put in. 
is Q And how long is this | 
16 | whole process of purging the line for one SeCELLon ,.now 
Tt long is it likely to take? | 
13 | A Oh; bb's (a matter of 
19 | all NOws BOL EWOs 
20 | Q You get set up and then 
21 you purge. That takes about an hour, is that ae 
22) A Purging is only one of 
23 several operations involved. 
24 | Q How long does the whole 
25 | operation take? 
26 | A Oh, for aesingle section, 
27 | a few days. | 
28 | 2 Yes, and is there any 
29 | unusual noise associated with this process, particularly 
30 with venting? 
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Rvelder,-uurd Carlson 
Cross-Exam by Scott 
te A There is a noise associated 
2 with blowing off of the air at the bottom end of the 
C) system. It's not especially loud because the purge is 
4 done at low pressure. Its purpose is to displace the 
5 air that's in the pipeline with gas, and most often 
6 | there is rubber sphere put in that maintains seperation 
7| between the two, and it's pushed through by gas. 
8 | Q What level is the noise 
9) from venting? 
10 | A I don't know how to 
da. | answer, Mr. Scott. I don't know the level in decibels. 
12] Q Well, perhaps Mr. Marshal 
13 | can find that out. Would that information be readily | 
14 | available? | 
15 | A It could be calculated. | 
16) Q ALe scnere any plans: or 
i7| indeed any capacity to muffle those noises associated : 
18 with purging? | 
19 | A Yes, there are attach- 
20 || ments that can be put on blow-down stacks that will 
21] muffle the sound. 
22 | Q Are they going to be 
23/ utilized on this project? 
24 | 
25 | 
26 | 
27 
28 | 
| 
30 | | 
| 
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Cross-Exam by Scott 


A We have considered using 
them. Not in the purge operation because since it 
takes place at low pressure the noise is ata yoparigedy 
low level. If a section of the line which was operating 
at its full operating pressure needed to be vented, 
that is a much larger noise and in that context we 
have considered the use of those devices. 

Q Are there similar levels 
of noise associated with the start up and testing of the 
COMPLECSSOr Station ttselt? 

A Yoo, “Ob. much shorter 
periods of time, but during the start Up operation 1t 
is often necessary toblow the pressure down from the 
station piping and it starts at the same pressure and: _ 
for a few minutes it is quite loud, but the station 
piping is a much smaller volume of gas and it blows off 
much more quickly. 

Q Welt now, Letake wit. that 
the purging and the start up process is going to 
-- 1s going to begin when sections of the line get 
Completed? 2s Ehat correct, orvas at all going to 
begin at once when the line -- just before the line 
goes into operation? 

A tSdonat know tha twe 
can be too detailed on that, nor do we need to be. We 
can be quite flexible. It is likely that construction 
would move on past several stations. Perhaps on the 
lateral up to Richard's Island it would be completed 
right to Richard's Island and at that point then 


gas which is available from Richard's Island would be 











: 
iy fevia sieu s +6 22. 52 LOK ad? sivesotg, wool | 35 ocala eadiad | be 


i tao 
Lb 2 
“is mpelissD am. 
+008 eel 4 ‘ 
hy Md 
+ pRLeu betedleAao avetoow | at sx.” | . | F 


Ve 


.nondiveb eeont te guu adt, bezedigaoo svat i“ 
afeval taeltale eteds oA Q . i, lp 
xit 30 pitigeet Gas qu. trate ena dtiw besa iooass Sseion To be 
Sifsesti nottate xoeesTtqmag 1 of ; 
yeatzone Hovm wot .eor 4 | tt 
Sh motisx7sqe qu Jdre38 eft paditub tod ,omty to eboiteq | ¢f 
Sfit vot Awol sciinueegsg eds woliadt yirsadeve® astio ed Med 
Sis sivaeetor smae oto te attece 44 brs pritgig aoltsete hace | 
. ik 
twitedte eda dud ~bwol stigp @2£ 22 eedunin wet 2 207 thas : 
to ewold 3t bas 2a 2o emufov zelleme aoyms ak pateia ae. 
. yiatotup sxom doum bet ; 
teas Jk SAG 1 y WOE ,1iew 7 yer 
ot patop ¢t eseenoig qa Jtsse edt bas priipituq erm ; es 
tap enll ef? to .eaoisose new aiped ot potop ed 6 | oe 
os priop lis $k at 20 ,dpertew tady es , betelgqmeo a 
emit oft sieted teut -~ oil ef? now sono 3s nived | $5. Mie 
{noisaxeqo osad 2900 hae 
emiedt woud a "mob ft A . a Aae 
SY | 


tortporteros teat yietit ai 31 ~sidixol? sitesiell od coe pan 































Jc gonie ogueped aobtatege eeteq ot, nt, 10H “aot | 


istoqge sew, dotdw sail ods, to noigoee @ 11 .fevel wol pr 
besneav ed of bebsga, Siveeoag piissxreqo fink ati 36 le 


tuaduoo tends ak bas eaten aspiel Asua 6 at gsdt }% 


ad of bso, ow Ob TON sie mo adtveente oot ed 1BO pe 
| 


ad¢ mp agbdzed .enoise te [pyevea Jeag na avon set Ts 


} {* - 
bi 


bszalgmooa.ed aemy 3: brelel at btadtoia ot = em 
dots teiog) Sette te. Bie bt apa seats | 


cd 
% 











ad Bivow brslel @' basdoit mers = sao fe as) 
7 
a an 


5435 


ALL WEST iRiEPIOR MUNG d-T10), + 
meee yh Hielder, Hurd, Carsilson 


ine) 





























Cross-Exam by Scott 


used to purge the line moving south. 

Q {*see, so it is con- 
templated, is it, generally, that this will be 
something that will follow along behind the 
completed construction stages? 

A Follow shortly or some 
time later, yes. There is lots of Plex bi licy in 
that. 

Q Yes, obviously there are 
engineering and logistical factors involved in deciding 
when this should be done, are you going to obtain 
any environmental input as to the propriety of doing 


it at particular locations at particular times? 


A Yes). Sit 

Q From whom are you going 
tO obtain that input? 

A The == probably the 


first people we would turn to are the consultants 


who are now consulting to the company. 


Yes. 
A Who are most familiar 
with that area. 
Q And I take it that there 


is no reason, bearing in mind the flexibilaty that 
you earlier described why you should not be able to 
submit to their suggestions about timing for local 
section purging and compressor station purging. 

A That would be one of the 
considerations that we would take into account. Now, 


as you mentioned earlier, there are other considerations 
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Cross-Exam by SCotL 


that must be taken into account also. 

Q eS. 

A Becanse.of .the flexibadity 
in the timing of that operation we see no_ special 
problem in reflecting their recommendations. 

Q Yes, I take it that -- 
Olaeletome. ask. ¥0u,,,,are@,you jalso, going to consult 
with the people who live in the communities to determine 
what is the appropriate time for purging and compressor 
station start up, bearing in mind the effect it may 
have on their communities? 


A Mes Min oCOLC. sl think 


as a general rule, any pipeline operation that | 
Might be of concern to people in a community, assuming 
that they are close enough, would cause us to consult 


with the people in that community. 





Q YOS tr can peel | : 
quite alarming if you are not expecting it, I presume? 

A The blow down of a 
high pressure line is quite noisy and if you are not 
aware of what it is it can be alarming, yes. 

Q Now, are there likely to 
be the same sort of wnusual noises associated with a 
compressor shut down -- 

A Yes 

Q == and start up again in the 


: : | 
course of routine maintenance? | 


| 





A Ves, normally, a compressor 
unit shutdown includes closing of the -- what iscalled 


the unit valves, which isolates that unit from the 
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balance of the station piping and the blowing down 
of the gas on the compressor side of those unit valves. 
Now, that is a much smaller volume than we talked about 
earlier as being contained in he statinn piping. If 
the whole station 1s shut down then ali of the station 
piping is blown down. Both -- either of those operations 
last only for a very few minutes. 

Q And bearing in mind 
that this is routine maintenance I am talking about now, 
Eitake it thateyou/will again be able to get 
environmental advice and will have some flexibility 
about timing when it will occur at any given locdion? 

A Thatrrsccorrect: 


Q Yes, now, I take it the | 





same noises and so on are associated with emergency | 
shut down? 

A Yess 

Q But I take it by definition 
it is not possible to time when those events will 
occur? 

A Theat is correct. 

Q Yeésyviaco; generally 
speaking, would it be fair to say, Mr. Hurd, with 
respect to start up and routine management, that 
you will have to take care of emergencies when they 
occur but that apart from emergencies you can -- you 
have sufficient flexibility thatlin =<=#iftnotiin all 
cases, in many cases you will be able to defer to 


local or environmental advice as to timing? 





A That is correct, yes. 
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Q Well, let me ask some 
questions now about patrol of the line. Before doing 
that I would like to point out to my friend, Mr. 
Marshall that n the transcript on page 5054 and 5055 
he undertook to obtain certain information begarding 
the maintenance flights. I was going to say the 

Overview flights, but that could be misunderstood. I 
would just like to be sure that for the purposes of 
the record, the information that we requested is 
clear. I wonder if he could obtain for us order of 
magnitude figures on the number of flights, of the 
Otetercne kinds Or aircrarty. thay is large transport 
planes, STOL aircraft or helicopters on a typical 
construction spread during a typical month in the 
Main construction season. In the second place, the 
same data for the peak month during the proceeding 
summer Season, and thirdly,~the same data for the 
peak month during the preceding winter both on the 
Same construction spread. Do I understand, Mr. 

Hurd, that those figures could be devised. I recognize 
that they would belallpark figures to a certain 
extent, but that they could be devised? 

A imvan Spectvarce, I quess on 
what the construction people might come up with. My 
impression is that they could make ballpark estimates, 
yes. 

Q Well? now, curnang to the 
frequency of flights during the operation and maintenance 
phase I gather from Section 13-B that during normal 


Operation there will be one to three maintenance flights 
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Cross-Exam by Scott | 


per week to compressor stations, is that correct? 
A Ves ¢ 
Q And that those flights 
will normally involve cargo helicopters or STOL aircraft? | 
A Yes 
Q in -addation to. that 
there will be line patrol flights once a month generally 
and as frequently as once a week in the spring and 
at other times that are jucged to be critical? 
A Yes, sthateus sriohis. 
Q And those flights 
will originate and end up where, at the divisional 
headquarters? 
A At RGhe %district headquarterg 


for the district that is being patroled. 





Q Weliyi nowy; isi by likely 
thatlin routine circumstances there will be regular 
flights in addition to the ones that I have described 
or have I covered them all? 

A There could conceivably 
be gother ifilights stor other reasons; compared to the two 
categories you mentioned they would be very infrequent. | 

Q VWetis let ume sask “this: 
for example, is the routine maintenance work that is 
required to be done from time to time either at the 
station or on the line likely to be serviced by the 
one to three flights» a week, or will that require 
additional flights? 

A No, the routine tie eee 


work we expect willbe covered by those one to three 





flights per week. 
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ALLWEST REPORTING LD. 5440 
BURNABY 2, 6.C, | 
Fielder, Hurd , Garlson | 
Cross-Exam.by Scott 
iy Q Is there going to“be -- 
2| perhaps it's obvious -- a lesser frequency if the | 
| \ 
34 compressor station isn't being utilized or has not 
4 commenced operations? | 
5 A There would be a lesser | 
6 | frequency, yes. | 
7 | Q Now'=in “-="on "pages “13 and | 
8 | 14 of Section 13-B, it is stated that the flights will 
6 | be authorized or supervised by the app Loan t ss Mieeriec 
10 | Supervisory personnel. Now, is this principle going 
13.1 to apply to all flights that occur on behalf of the 
12 | applicant, whether the aircraft are owned by the appli- 
13} cant or rented, or whether the service is contracted for? 
14} A ATS Pia ghts twit thin “chat 
He GPSEViCE byes! %s ile} 
16 Q And “ehatisso even! “vet | 
17! Arctic Gas buys a service from some other independent 
18) CONBAGCEO Ee? | 
EGS; ! A Yes. 
i 
20 | Q Now, how is this 
ee authorization or supervision going to be carried out? 
22 | A You mean in a mechanical 
23) Sen Sey Mins oCOtes 
24 | Q Well ror example > er = 
25 | am a-- if I operate a service out of Yellowknife and 
26 | Arctic Gas hires me to do certain work in the way of 
at transportation, let us say, when does the supervision | 
28 | begin? Let me put the example this ways iL ft vam ‘hired 
25 | by Arctic Gas to make a delivery, presumably I'm for | 
30 | where I'm to pick up the goods and where I'm to deliver 
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Fielder, Hurd, Carlson 
Cross-Exam by Scott 


them. Is there going to be any other control, apart 





from that? Am I going to be told when I may fly and at 
what height I may fly, and over what areas I may not 
ily, and ssontorthn? 

A Yes indeed. 


Q Yes, and does that apply 





to the whole flight, or simply the flight as it covers 
the pipeline right-of-way? | 
A To the whole: flight. 
Q And are you, going to make 


this a contractual arrangement between yourself and 





others whose services you buy for aircraft? 

A VES ie ly pLedlily «the | 

arrangement worked out with a charter company would 

| 
Specify things like an aircraft must be available for 
scheduled line patrol flights which can be precise, 
and for -- if the same company provides the larger 
aircraft -- for the maintenance flights, those require- 
ments would be set out with the schedule as accurately 
as you can at the time that you contract. The require- 
ment would be that the charter company have aircraft 
available to fly under the direction and according 
to the scheduling set out by the pipeline company. 

Q the thing that troubles 
me is I qmite understand how you can authorize and 
Supervise planes that you own and planes that you man 
and direct yourselves; but if for example you ask an 
independent contractor to make a delivery from Fort 
Norman to compressor station XYZ, next week, is it 


truly your intention to tell him at what height he 
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must fly, over what areas he may not fly because of 

a bird population, what route he must take, what hours 
Of the day*heemust'fly that particular delivery, and 
SOMORn? 


A ves, Iocans imagine; that 





we'd be that detailed andprobably more so, and we might | 
add that it would be unlikely to ask a charter aircraft! 
company to deliver a certain thing, or infrequent to | 
ask a company to deliver a certain thing to a certain 
location unless there was an employee of the Operating 
company going with him. We would make every effort 

to minimize the flights for our own interests be- 


cause of expenses, so he would carry as a passenger 


a member of the operating company. 





Q Ls. that goingyito be | 
routine that a member of the applicant's compary will 
accompany these independent contractors for flights? 

A It would be so frequent 
as tO allow us to call if routine At think. There may 
be occasions where a spare part would need to be 
delivered from Division Headquarters or District 
Headquarters ‘to a station, as you described earlier. 
That would be a very infrequent situation. Most often 
there would be a need to carry people along as well. 
Those people would be the pipeline company's employees. 


Q Well, what I'm concerned 





about is apart from entering into a contract with these! 
independent contractors to provide the service, how are| 


you going to police that they comply with your environ-| 


mental requirements as to flight times, heights, places 
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: and so forth? | 
2 A It would be a condition 
ma of the agreement that we enter into with the charter 
4 | company and as I mentioned earlier, the great majority | 
.) Ometiohts would carry a passenger who is an employee 
| | 
6 | of the pipeline company. 
7H Q And I take it that the | 
8 employee you're going to Carry is a person who will 
9 have authority to control this independent aircraft? | 
10 | Independent contractor. 
ie.) A Yes. 
12 | : Q All right. Well now in 
13 | pection 14) this is just a point that I don’t under- | 
14} stand, you state that: | 
ae bilOateequipoed aircraft will mote be, used : 
16 | during any phase of pipeline activity." | 
7 Is my understanding correct that you don’, intend to | 
| 
18 use float equipped airerart at ali? 
19 A TM not aware of that, 
20 || Mie SCOCt. Your reference was which? 
21 | Q It's Section 14, BN-7,8.1] 
22 | 7.8.1, at page 39. Got that? 
23 |) THE COMMISSIONER: Got that? Z/think 
24 | we'll adjourn for coffee. 
25 | (PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
26 | 
27 | 
28 | 
29 | 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 


ine) 


| THE COMMISSIONER: I think we had 

















3 | better 
a foruscounsel forvArctic Gas. 

4 Mr. Scott, before you start, 
. I said yesterday that I would give the parties my 

4 ruling on the motion made by the Canadian Arctic 

i. Resources Committee about taking evidence regarding 

i alternate routes. Canadian Arctic Resources Committee 
° | has urged the Inquiry to take evidance regarding 

the whole question of alternate routes for the 

a proposed gas pipeline right after phase one of the 
oy formal hearing is concluded. The formal hearings 
“| are divided into four phases. Phase one, engineering 
“| and construction of the proposed pipeline. Phase two, 
ah the impact of a pipeline and Mackenzie corridor develop- 
=| ment on the physical environment. Phase three, the 

| 

a impact of a pipeline and Mackenzie corridor development 
aa on the living environment. Phase four, the impact of 
. 
ag a pipeline and Mackenzie corridor development on the 
=| human envircnment. 

9 
ag The Government of Canada 

9 

a4 in establishing the pipeline guidelines proceeded on 

5 

ey the assumption that there would be two pipelines from 
rE | 
<{ the Arctic, an oil pipeline and a gas pipeline. At 
ae 

a one time it was felt that an oil pipeline would likely 
ae 

a come first and then a gas pipeline. Now it appears 

oa) 

a that a gas pipeline will likely come first and that 

516 it 

i it oitiice built Jtewild be fol lowed Bye sO aL 

a pipeline. The pipeline guidelines contemplated a trans- 
0 

+ Sportation corridor that in the short run will likely 
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1] include a gas pipeline and an oil pipeline and that 
2] Might in*the long run ‘include a highway, a railroad 
3|| and electric power transmission line . The assumption 
4] is that the route that is chosen for the gas pipeline 


5 || will be chosen for the oil pipeline too. Thus 





6 | the route chosen for the gas pipeline will become 

7; @ transportation corridor, so any discussion of 

g | alternate routes is inevitably a discussion of alternate 
Se Corradors.s 

10 | The pipeline guidelines require 
ll i ArctidGas topfile a ‘comparisonnof the “proposedrroute 


12 of the gas pipeline with alternate pipeline routes. 





13 Arctic Gas has filed evidence relating to alternate 
routes. We have already had some cross-examination 


directed to the members of the panel on route 


= 
UW 


16 selection on the subject. Arctic Gas wants to build 


its pipeline along the prime route. 


en 
~ 


18 The prime route runs 

19 || directly east from Prudhoe Bay dong the North Slope 

20 of Alaska and then along the north coast of the 

21] Yukon and the Northwest Territories swinging south 

2) around the Mackenzie Delta and then east to Travaillant 


Lake. 


24 | The interior route which is 





the alternate route to the prime route along the 
26 | Coast proceeds southeasterly from Prudhoe Bay, across 


oF the coastal plain and then through the Brooks Mountain 





28 range of Alaska. Then it brings the pipeline to the 


29 | international boundary by Old Crow Flats and then 





30} through the Richardson Mountains into the Northwest 
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Territories: and On, actQ) travail llant Lake, 

The anterien, woute would avoid the, Arctic National 
Wildlife Range in Alaska and the narrow coastal 
plain of pthe Yukon, but ,it runs along the south 
edge of the Old -Crow Flats. 

The other alternate routes 
appear to be the offshore route, which would mean 
an underwater gas pipeline from Prudhoe Bay along 
the Arctic Coast to the Alaska-Yukon border. From 
there it would proceed on the oa 3 route along the 
north coast of the Yukon and the Northwest Territories, 
swinging around the Mackenzie Delta and then east 
£0. Travaillant Lake. This route and the other 
alternates would avoid the Arctic National Wildlife 
Range in Alaska. 

The Fairbanks route would 
bring, the pipeline south, from, Prudhoe Bay through the 
Brooks Mountain Range to Fairbanks parallelling the 
tuans — Alaska, Pipeline, then along the. route of the 
Alaska Highway to Whitehorse. The supply line bringing 
gas from the Mackenzie Delta would travel south along 
the proposed route of the Dempster Highway to 
Dawson and then to Whitehorse. The Trunkline would 
travel southeasterly along the route of the Alaska 
Highway through British Columbia and Alberta. 

The Fort Yukon route would 
bring the line south to Oksrukyik swinging 
southeast to Fort Yukon iniAlaska and then along the 
Yukon River to Dawson where the supply line from the 


Delta would join it. The vrunklinewould travel south 
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1} to Pelly crossing and Watson Lake and then along the 
2| route of the Alaska Highway to B.C. and Alberta. 
3} Both the Fairbanks route and the Fort Yukon route would, 


4] from milepost 282 in Alberta, travel along the 





5 prime route to Caroline, Alberta. 





6 | The edge of the shield route, 


7; the INquiry has received submissions urging that the 


: pipeline should travel along the -—— from the Mackenzie 

| Delta along the edge of the Canadian shield, across | 
a the Barrens, through Manitoba and Ontario. 

11| Peehink, teers sound to "take 


12 || evidence on alternate routes at the end of phase one. 
The Sour phases of the Inquiry are not meant to be 
14) like watertight compartments. We have adopted them to 


15; enable us to proceed in an orderly way. In phase 





16 one which is now coming toward its end we are trying 
1? to find out how Arctic Gas intends to go about building “| 
18 || the proposed gas pipeline. In phases two, three and 
Bey four. wwe will “be seeking to determine the impact of 


20) the pipeline and all its ramifications upon the 





21] physical environment, the living environment and the 
22} human environment. Then we can establish the terms 
23]} and conditions that ought to be laid down in respect 


24) of any right-of-way that might be granted. 





25 | think that we should hear 
26 | this evidence about alternate routes in Whitehorse. 
27|| The people in Old Crow want to have a chance to 

28 | discuss these routes and the Inquiry is holding a 

29 | community hearing there beginning July 10th. But | 


30 | people throughout the Yukon May wish to have a 
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3} chance to discuss these various alternate routes, so 
2|| we will hold a hearing at Whitehorse the week of 


34 August llth and if necessary, the week of 





4 August 18th as well. 


5 Arctic Gas should be prepared 





6 | to call witnesses at Whitehorse to discuss the reasons 
7 | why a comparison of these routes led to the adoption | 
gi Of the prime route and the rejection of the others. 

g | The Canadian Arctic Resources Committee says it is 

10} prepared to call evidence relating to the whole 

T1|| question of alternate routes. We will hear that 

12|| evidenceat Whitehorse. The counsel for Yukon 

ir oNndtais and any other participant that wants. to 

14 will be entitled to call evidence on alternate 


15 routes at Whitehorse, too. 





16 | We will also take evidence 
Ry), et Whitehorse relating to supply routes through the 
ie Yukon. Even if the prime route is finally approved 
|; it may be that equipment and material will have to 


29 be shipped via Skagway to Whitehorse and over the 





21] Dempster Highway to build the Prudhoe Bay supply 
$0) line. 

A DCCLicC Gas in ats construction 
24 Planetiied on March 21st, 1974 declared that if it 

bea required to follow the interior route, some of the 


26 Pipe for the Prudhoe Bay supply line might be 


Say moved through Skagway and Whitehorse. 
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The Inquiry 
has been told that the Arctic Gas project is the 
greatest venture ever Ceanecaren by private enterprise 
in terms of capital expenditure. The quantities of 
equipment, materials and supplies required will be 
Snormous.S Le Ounai licvont tons! Of. material will be trans- 
ported into Canada north of 60. Pipe is) the largest 
Panponent by tonnage. In 1978, 409,000 tons of pipe 
would be brought in; in 1979, 476,000 tons of pipe; 
diy DOOM 3) O00 Stone -oOF pioe wilaltotall of adh lomides on 
tons of pipe. So the question, "By what route or 
routes, 1s it all going to be transported to the site 
O£ Construction?” “is veryamportant. 

Thevassumptiion wysArctuic Gas 
has so far been that the steel pipe for the pipeline 
wuld be manufactured in Canada by Stelco and moved 
by rail from Welland to Hay River and then barged down 
the Mackenzie River. But Arctic Gas has nevertheless 
been in touch with pipe mills in many countries, 
including Japan. It may be significant that all of 
the pipe for the Alyeska Pipeline was Supplied by 
Japanese Steel Mills. If the pipe for the Arctic 
Gas line were, even in part, to be obtained from the 
same source, one of the possible routes for moving the 
pipe would be by sea to Skagway, then bya adal Yeo 
Whitehorse and then by truck over the Dempster Highway 
to Fort McPherson. If the pipe were to originate in 
Japan, four routes to bring it to the north coast 
would have to be considered. 


One would be to ship the pipe 
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directiy “fronegapan through the Bering Strait around 

Point Barrow and along the North Coast to the Mackenzie 

beltat 
Another would be to ship the 


pipe to Vancouver and then barge it north to the Bering 





Strait and around Point Barrow. 

Another would be to ship the 
pipe to Vancouver and then move it by rai Peto Hay 
River. 

The other would, of course, be 
to ship the pipe to Skagway to Whitehorse, and over 


the Dempster. 





The question whether the | 
Dempster is used depends on whether the pipe Ge tgetees | 
off-shore and on the tariffs likely ttolbe: lcharged by 
Carriers over the Dempster. ALO this Vis), Vot course, 
dependent upon the prime route or the interior route 
being approved. If the route over which the pipeline 
were built was the Fairbanks ZOU , ORM hhe Fort’ Yaiken 
route, it would follow that vast quantities of equipment 
and materials would be moved into the Yukon. The Inquiny 
is holding most of its formal hearings in Yellowknife. 
We are also holding hearings in each community 
likely to be affected if the pipeline is built. if 
Bt Gis ‘pure. Le wit dtfect “etic people“in=the Yukon as 
well as the people in the Northwest Territories. So I 
will be quite prepared when the Inquiry is in Whitehorse 
to hear the views of any person or Organization that 


wants to discuss any matter relating to the building 





of the proposed gas pipeline. The hearing in fucka 
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a the North Slope lakes, we can confirm that it is not 
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Sy ec Fielder, Hurd, Carlson | 
Cross-Exam by SCoce 
1 then is to consider alternate routes, supply routes, 
a and any other matters related to the proposed pipeline ! 
3 will commence in Whitehorse Monday) August Tlth, at 
4 LOBAQM 5 We will be well into Phase 2 by then, but | 
>| that is the earliest convenient time to hear the 
6) evidence at Whitehorse. We will not deal at Whitehorse | 
7 with the question of the corridor concept itself, 
3 | inekuding thesimpact oflanto?l pipeline. We will deal 
9 with those matters later on. 
10 | SOwCcarErLry tony tM? iSeott. 
ja. MR. SCOTT: Q Mr. Hurd, perhaps| 
| Mr. Marshall put before you the section 14 at page 39 
13 | which I referred to. I refer you to that because it 
14, States, I think, clearly that float-equipped aircraft | 
15 will not be used during any phase of pipeline yore. 
16 | Is that the position of the applicant, as you GQnaereeana| 
17) it? 
| 
#8 | WITNESS HURD: Mr. Scott, the 
| statement that you referred to is in one of two para- | 
ae graphs under the heading, 
21 | Water FowlMonsNorth (Slepev Lakes h" 
_ In that context, I think we can talk about the operations 
23 and maintenance concepts, we do not feel qualified to 
24) talk about the construction aspects at this time but 
2 with respect to operations and maintenance -- 
26 Q Yes, I just intended to 
27 ask you about the use of this kind of aircraft in operat 
28) || 


tions and maintenance. 


A Fine, and with respect to 
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Fielder, Hurd, Carlson 
Cross—Examebpy ‘SCOCt 

the company aS jintention to rmse, float planes,in+that 
area. The operations will have to be organized in | 
such a way that they c_carry on through the winter 
Season, which is of course the major part of the year. 
So the company will need to be equipped with aircraft. 
that, besides helicopters, which of course do not 
require lakes, with fixed wing aircraft which have 
wheels tonsskis tforeaamnmter operation; and those 

same aircraft would be used during the summertime. 

So it's not our intention to use float-egquipped air- 
erate imethiat jarcahatWejshould e@laboratesa little, 
however, with respect to other areas along the 
pipeline, for example along the Mackenzie River we can 


| 


well imagine situations where float equipped air- 





craft would be perfectly practical aircraft to 
charter, for example, to move equipment or people from 
one location on the river to another during times of 
the year when there would be no disturbance to water 
fowl or other wildlife. 
Q SO nl atakespesthen that 
disclaimer 


that shoulda be yead as tiatt fspecifically 


said that it applied only to northern lakes on the 





North Shore. 

A Lwthbink «that's connect, 
Maas Cott. There ae LOt OL aa revart travel up 
and down the Mackenzie River now with float-equipped 
aLBueratt. 

Q I raised the question 


because in Section 13 in another connection, the 





application speaks of finding location of water 
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bodies suitable for aircraft use and it seems to 


suggest a conflict, but I thirkyou clarified it by 
your answer. Now, can I*sturn to line patrols generally? 
AMT correct “in Saying inOthe first, feweyeans after 


the pipeline goes into operation you will be patrolling 


by aireraft, by vehicle, or on foot, as you said this 





Morning, net only) the,line. but, also.the ancillary 
facilities that are connected with the line? 

A Thesnermtellineypatrol" 
applies commonly to the pipeline itself. There are. 
ether facilities that wild requirégvisits. «They fall 
more into the category of scheduled maintenance. 

Q ijeakeste, VeEhough athat 
apart from maintenance visits, will you be patrolling 


Onearroutameribasisasuchfthingsssas borrowdpitiareas, 





temporary access roads, snow roads where they exist, 
shoo~fly roads and things of that sort? 

A Yes, they would be inspecr 
ted on a scheduled basis, if there was any risk that 
for example thermal degradation might cause erosion. 

Q DOwEhnao sl “take it that 
we May expect that as a matter of operational routine 
theseyotherp;facilities; asvwelleas the line itself; 
will be regularly patrolled on some schedule that the 
company develops. 

A Yes. As I said, wherever 
there's some risk that some degradation might occur 
that would need to be checked, yes. | 

Q ANGEL takewatethat 


again the same three general modes of inspection -- 
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airerart, smal vehicle, fand-onifeoote patrols —— will be 
utilized from place to place. 

A Thats? correct. 

Q Now; in Section’ 13> 


Speaking of patrol by aircraft, the application indic- 





carvesstiatthe deal tiying Height is: 200) tomlo0Mfect. 
Has any consideration been given to the possibility of 
—ormachie task sinherene in conducting your) patrol at 

a higher elevation coming down when necessary to 
inspect specific problems that you may have detected? 


A If you mean the risk of 





GUsTruptron of wildinwe ayes tsi vy) Ge has, The elevation 
of 500 feet or perhaps higher, in cases where distur- | 
bance Ws*d "ser fous) Lisk. ‘iW sorry PWetnme start again. 
The risk of disturbance for example to birds which are | 
staging is much higher if we fly at the lower altitude, 
and for that reason we've said that in those cases | 
PMe hee e made at a higher altitude, and at a | 
lower altitude only when it was necessary in those 


rare occasions to come down and inspect something 


more=care itl: 





Q Well, yesterday you 
indicated that at least with respect to the snow geese 
and perhaps with respect to other dramatic SES onORE sh 
events, such as caribou herds and so on, that you 
could alter the elevation. I'm really asking you a 
more general questionhow. Has consideration or could 
consideration be given to flying your patrols generally 
at a higher level on all occasions, recognizing the 


necessity to come down to a lower altitude when you 
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i either anticipate or see particular problems? 
2] A It would seem unnecessary, 
og Mr. Scott, for the greater part of the Years Las | 
4 | conventional practice for pipeline companies to patrol | 
>| the pipeline right-of-way in fixed wing aircraft at | 
6 | altitudes lower than at 500 feet. Thatts» ehrough | 
7 long years of experience have been found to be the | 
8 | most effective altitude. During most months of the : 
9 | year there is no risk of disturbance to wildlife, and 
| ate ear 
0 | we think it would be desirable to fly at that altitude 
dt Q Well, I take it when 
12} you speak of no disturbance to wildlife, you're 
13 | Speaking of no disturbance to what I call dramatic 
M4 en vironmental events like calving grounds and caribou 
15 | herds and snow geese ready to Ely south: se but. 1 take | 
16 it, for example, that aircraft filying.three times a | 
17 | week at 100 feet, let us say, over an area, may have 
18 |i some effect on the ability of people to hunt and EX ADT a | 
19 | in thatsparticular, area. Igwondex afei t's. not 
20 | possible without any severe risk to the company's 
2} efficiency, to establish that the patrols will be 
22 flown at a higher level, recognizing that emergencies 
23] or things that yu detect will oblige you to not only 
| 
24 | come lower but in many cases to land? 
25 | A The three times a week, 
26 | Mr. Scott, I think we were referring there -- 
27 | Q i mysorry) yes. 
28) A -- to maintenance. 
29, Q Just once a week, isn't 
30 | ate 
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A It's more often once a 
month for aircraft patrol of the right-of-way, and in 
certain seasons where after a heavy rain, for example, 
then more frequent flights are necessary, but even 
there it's less than three times a week. 

Pesseens EO Use tiat tne 
most desirable thing would be to fly at the lower 
altitude for pipeline patrol purposes, during times 
when disturbance is not likely to either hunting or 
trapping operations or wildlife --— 

0 I can't get any movement 
On that Gigure at all? femean Ehnrseisn't-an auction; 


don't misunderatand me, but it might be that fears 


would be allayed if it could be said that these patrols 





wii tity, let us’ say, at 500 or 1,000 feet, or whatever} 


meets the reasonable demands of the company. 


A tL thine, Mrs Scott, 1t 


we thought it would be of any real help, then certainly| 


we would adjust the flights to that altitude which 


removes Or minimizes the risk of disruption to wildlife 


and to trapping operations. 


| 
j 
| 
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| 
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ty 2 think that what°we are jseying is, that the. majority 
21 OL patrol, dine;patrol flights, are. not, likely to 

3) disturb anything that is going on on the ground anyway 
4 and it is more useful and effective to fly at.a 


5 lower altitude. I think that we are saying also that 








6' in those situations where disturbance is a possibility, | 
in those occasinns then we fly at the higher altitude 
8 and come down only when it is necessary, perhaps in 
|) ennelacopter and approaching jche line an sucha 

10| way that we stay as far away as we can from staging 


11 birds, for example. 








em Q l ‘takewwt because of 


fo) woure ability, to, do theljob more or less at 1,000 feet, 





ee the elevation is not from the applicants point of 

15 | view a crucial factor? | 
16 | A I think we talked about 

17 | times when disturbance is a possibility of going | 


18; to some 500 feet rather than the 1,000. 


19 | Q Well, your American 


20]/' colleagues talked of 1,000 feet apropos (ene aslale: 





2 snow geese. 

22 | A WEEN cespect Of snow geese,| 
aS ves’. 

24 | Q Well, perhaps we can 

25 | leave it simply this way. It seems to me that it 





26) would be helpful if the applicant, if it is disposed 


27) to do so, could review that question to determine 








28 | whether this is the -- in fact the minimum level 
at which they must fly. Mr. Marshall is going to 


say something. 
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MR. MARSHALL: Well, it seems 
CO me that Mr.=yurd Nas~saia thatthey donot see that 
ihereris any civaentage, really, to tncréasing the 
altitude other than at those times of critical 
importance. Perhaps,’ Mr.’ Scott, if you could be 
more Specitic =—=are you’ going ‘to: tead ‘some 
evidence at this point? 

MR. SCOTT: “Well Poletts 
put it this way. If it were shown to the applicant, 
Mr. nur, “eiate there blasy a advantage, generally, 
im requiring patrol planes “to tly “at 500’ or 1000' feet, 
coming down only when necessary, I take it that in 
those circumstances, you would be prepared to review 
the matter to see whether that concern could be 
met and allayed. 

A Yes, indeed. 

Q Pr -think) Moe Marsha lily 
all this is prelude to phase three. 

Well, now, at what elevation 
are the flights into the compressor stations going 
to fly or do you know? ASSUMING AMinistey Of Wransport 
approvals for your =~ 

A Mose OLten, Mr. Scott, 
much higher. There may be occasions when -- occasions 
in which a jine patrol can be accomplished at the 
same time that a flight is being made into a compressor 
station and opportunity would be taken of all those -- 
advantage would be take_n of all those opportunities. 
In that case the flight would be down at a height 


Similar to regular line patrol altitudes, but most often 
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Bielden, Hurd, .car ison 
Cross-EBxam by OCOLE 
if the object is to get from one point to the 
Station. it wouldbe at altitudes much higher than 


even the 500 feet. 





Q Well, now, did I understand | 
you to say to Mr. Bayly this morning that when you 
used ground patrols, that is, on foot patrols, 
they will be accompanied by helicopters? 

A aWere Could be occasions 
we could imagine where there is a sensitive area, perhars 
a staging area, a molting area, where -- which is not 
too far across, in which foot patrol people could be 
dropped off by a helicopter at the edge of that 
sensitive area and those people would walk through the 


sensitive area and be picked up by the helicopter at 





Eiewrtar side of it] In that sa@nse, the helicopter 


would be used. 


QO VES ae DUlttanl bt alsema tasthat 


one oOfetheiobjectives of foot patrols will be in 

certain areas, places and times to avoid the environmenta 
risk or damage that may result from aircraft and that 
thereforevthe company's policy will ae the: foot 


patrollers and then to go away somewhere and pick 


them up later at another point. 





A YeSRithageismright. 
Q It is not intended that 
the helicopters should fly over the foot patrol men? 
A that would defeat the purposle 
of the whole exercises, right,’ sir, 
og So that we can say that the 


foot patrol is to be utilized in lieu of aircraft 
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Cross-Exmam by Scott 


1} inspection or vehicle inspection? 
2 A In that case where the 
reason was an environmental sensitivity, there are 
4 other situations where a foot patrol might be used. 


5 Q And tare you going to take 








6 | advice from time to time as to the propriety of 
aircraft and vehicular patrols as oppesed to foot patrol, | 
8} environmental advice? 

9 A That would be a normal 

10; part of the routine, Mr. Scott, that the man responsible 
11] for dispatching the patrol aircraft would be in 


12} regular and Prequent contact with, biologists so that 





13 he has the advice of where sensitive areas are and 


in what seasons and SO on. 





cS Q Well w.L takes t sthat 
16 | from what you said yesterday that there are going to 
17 | be two sources for this advice, first offall will be 
13 | the operations manual which will desemibe,.latake it, 
19, regular and recurring environmental events where 

20 | foot patrols or «ther modifications in operation 


21}| may be required. 





4 


22 | ‘ A Yes, 


234 QO Letake Lita classic 





24 | example will be the manual will tell you what you can 





25) orcannot do on the north shore where the snow geese 
26 | are staging? 


27 | A Yes. 





28 | Q But you would agree with 
29 | me also, wouldn't you, that there would be unusual 
\ 


or unexpected environmental events that will occur 
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Cross-“Exam by Scott 


almost at a moments notice? A sudden appeararce 


of caribou in a place where they have never been 


before, 

A iNaeels a. possi bialaty, 
yes, Sir. 

Q And other events of that 
type? 

A Yes. 

Q Obviously those events -- 


or let me put the question more positively, I take it 


it will not be possible for those events to be covered 


by the ground rules containedin the manual. 





A Except in a general way. | 
| 

Q Meer. 

A The operators of the 


patrol aircraft would be required to watch for those 
unusual situations. 

Q Yes, but when those 
unusual situations occur what is going to be the 
source of the environmental advice that the 
people working in the district will have? 


A Teco nite ie COCO Lt - 





two sources of information, if I can rephrase it succes: 
Firstly, the people who operate aircraft and who 
operate in those regions: will receive instruction on 
environmental matters before they go and begin their 
regular work. It will be a part of the training that 
they receive. So they won't be ignorant of the 
environmental sensitivities that could occur, including | 


the unusual ones. But secondly there are. environmental 
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ALL WES REPORTING LKB), . 
BURNABY 2, B.C. Fielder, turd, Carlson 


Cross-Exam iby Scott 


1} people intended to be on staff with the applicant 
2! who would be gathering information from wherever it 
3 is available. The Government Wildlife people, for 


4 example. Information available to that staff probably 





5 || would come as much from our own operations as from 

6 anyone else. 

7 \ Q Well, dealing, because 
8 | we are here now, although I intended to deal 

9 with it later, where are these people going to be? 
10} Are they going to be in Calgary? 

11 | A Environmental people 


ie, beh remember wcorvec tly ;,are at. the division 





13, headquarters. 
14 | Q Nec. 
15 | Can, you tell me, perhaps ‘not 


16; now, but can you ask Mr. Marshall to tell me the 





17 | disciplines that will be represented on this on 

+28 Site environmental staff because you would agree with 
198)) me, wouldn't you, that many of the environmental 

20] events that occur are not as straightforward as 

21| the snow goose problem but often involve competing 
22 | environmental interests in which the decision 

ze to avoid an environmental event "A" may provoke or 
24 | injure environmental event "B" occurring somewhere 
25 | else. 

26 | A Yes. 

27 | Q and I take it that in 
28 | those cases, leaving security and efficiency aside 
29 | for the moment as something you have to acknowledge, 
30] the decisions that will be made will have to be made 
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BURNABY 2, B.C. Fielder, Hurd, Carlson | 
Cross-Exam by Scott 


1} by expert biologists and other environmentalists. 


in) 


A Yes. 


3 Q Is there going to be 


4a staff at Calgary as well as in the district with 





Sa thtsekind of "Capacity? 





6 | WITNESS FIELDER: 
7 | A Asal recall it, Mx: 
Si SCOtt, OUr current plan was to have a staff --— a full 


9} staff in Calgary and a more minimal staff in the 
10 || district organizations. Perhaps someone with a 


11 | broad background in environmental matters who 





12} could draw upon the individual talents of those in the 
13 | larger centers because we do have virtually instantaneous 


i4 i} communication available to us. 
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5464 | 


CYOSSLEXEMG DY. oGOLE 


Q Well, perhaps I can 
expand my request to Mr. Marshall. I would be grateful | 


to know what the complement intention is with respect 





to these environmentalists both at Calgary and where 
they exist in the field. 

MR. MARSHALL: I think we 
can, Jetethat. for you, 

MPemecO iis One. ry bes, | 
just pointed out that in the chart for NOrthern Division 
Headquarters at Inuvik for example, it is shown that 
there are two persons who fall under the general 
heading "Engineering, Technical, Environmental, Lands 


and Right-of-Way”. 





I would presume first of 
all that one of those at least is going to be an 
engineering expert? 

A Lrrile doubt. of that 
$3.35. 

Q Yes. What about the 


Other one? Have we any assurance that he will be an 


! 
' 


environmentalist or someone who will concentrate on this 
prea, Ofconcern Lor vinterest?, Or is it too early to say? 


WITNESS HURD:, A = think 





we could say this Mr. Scott, that he would be qualified 


to do the job that he is there to do, which to a large : 


extent is gathering and coordinating and judging fig foe 


that will. come from a lot of other sources. Those other 


sources as I mentioned before would be current information 


| 


| 
available from the Wildlife Service, the Territories | 


Government people, other biologists who are working in 
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Cross Exam by Scott 


the area, and consultants who are consulting to the | 
pipeline company. 

Q Wey Celle come to an 
example later, but let me illustrate for VOU; aie Lecan 
the problem that troubles me about this. Obviously when 


there is an Operations and Maintainence requirment 


the®efficiéent engineering people want to do their work 





as quickly and as well as they can. | 


| 
| 





I'm looking for some 


authoritative voice in the Applicant that-- authoritative 


environmental voice that will impose reins on the natur 
desire of the engineer to be eft ierene, and say, n1ows 


hold up here, you can't do this now". Is there going td 

| 
| 
A The person who makes th 


be such a person and where is he going to be located? 


| 
judgements on the importance of environmental considerat 
| 


is the man you talked about. His authority comes throug 


the Division manager who must balance off the desires 
of the engineer, who as you sien ee Sees att 
hurry to repair wash-outs for example on the line, and | 
the wishes of the environmental person that is advising 
him. He's going to very much concerned about looking 
after all of those interests, in addition to a lot of 
others, because the operating group means to be in 
business for a good long time in this area. 

Q Well, what authority 
is he going to be given? What I'm really Tooking for 
is a kind of policeman. 


A In a sense he is that. 


He has -- through the Division manager, he has the 
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Cross xan Dy SCOtCt 


| 
1| authority to schedule or re-schedule all of the work 
\ 


ise) 


that, asedone within that’ Division: | 


| | 
- Q Well, on Panel 1, Mr. 
| Dau in descirbing how the route was selected told us, 


and I hope I don't do any injustice to him, that when 











6 4 they convened the environmentalists, if there was not | 
7 agreement among the environmentalists as to what should | 
3 be done in any eventuality, the poor engineer at the top 
| had to make the decision essentially ignorant of the 
10 | interests that were at stake. Now is the environmentalist 
ll] at Inuvik for example going to be given -- 
2 i MR. MARSHALL: ECGh nk that 
13 | Was “unfair’to Mr JeDau. 
* MR SCOT? 2Pe0ne think chat is: 
15! precisely what he said, and I'll give the quotation to | 
16 | my friend later. | 
1? | MR. MARSHALL: I think there 
18 | uSsPancontradietionetheres 
6G, MR@SSCOTRHeGO4. lls thatethe 
20 | sHevation thatyrgs goinghto tExist atcinuvikor is this 
21 | man, the environmental man going to say this maintainenge 
22 | job cannot be done now, and is he going to be able to | 
i 
23| make that stick? 


24 A He will work very | 
25 | closely with the Division manager, whose decision it 

Zip | WUrlebettotgeter noeegoConvalparticulartjobuat a | 
27 | parcticular “timeyenl *think’the Division “manger will **not 
28 |i be ignorant of the considerations that he must have | 
23 | in mind when he makes his decision. 

30 | Q But, ultimately he of 
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Cross Exam by Scott 


course has to decide? 

A Tava tise COMDeet . 

Q How’ liong could routine 
line patrol flights be interrupted if there were a need | 
to do so for environmental reasons? Over any given 
section of line? 

A Inthe winter, 2 ¢could 
be interrupted for a period of some months. 

Q Dhree lor fouapmonths 


are you talking ahout? 





A Igtthank! Lhatsepossi.b le. 
Of course the risk of environmental disruption or 


disturbance in the winter is much smaller. 


Q How about in the other 
seasons? | 

A It's probably not | 
pessible to be specific on that one Mri Seott It 


depends om the timesjof year... If vt'sspring or summery, 
and if there have been heavy rains, then it's rather 
important to get out and see if erosion has occurred 
along the ditch line somewhere. So there is a pressure 
to move quickly and do the pipeline patrols more 
frequently during that time. 

Q Well, do I overstate 
it if I suggest that in the spring, summer and autumn 
the routine will have to be followed barring a major 
environmental event? It will be a special case that 
will lead to the deviation from the routine? 

A The routine is guite 


flexible in the sense that it needn't be ona Rae 
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€ross Exam by’ Scott 


day. It becomes less flexible as you stretch that | 
time out. There would be periods in the spring and summer 
when it would be very difficult to leave large periods 
of time without patrolling the line, and that is more 
true during the early years of operation. As time 
goes on and the vegetation cover takes hold again you 
can delay them a little longer. 

Q Mr. Bayly asked you | 
some questions about fires, and I think he covered all | 


the ones I.had to deal.with, with one or two exceptions. 


Is it generally speaking 





cCOLrrect tO summarize the Applicant's position, with 
repect to,on-the-line fires, that is opposed. to Peden 
station fires, that you are not generally concerned | 
about them. They happen and while you are not going tou 
| 
start any, you, are not going to be worried about them? | 
A Lenin not. Mi. Scott. 
Our concern with respect to fires along the line is that 
if the vegetation layer is damaged and erosion of the 


underlying soil is a possiblity; we are very concerned 


that there not be erosion wnich could undermine the 


pipeline. 

Q Well is this proposal 
forvexanple, that. from time to time in erosion 
sensitive situations that : mats of several 


miles in dimension should be placed on the land? Is 
(hatsay practical suggestion jor is that just a theoretical 
proposal? It seems to me an incredible exercise that 

these mats with plastic or chieken wire covering should 


be placed on areas of that size? 
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Cross Exam by Scott 

1 A We don't envision 

y Mr. Scott trying to cover several square miles, no. 

3 Q What is the largest 

4 kind of mat that you are ever going to deploy? : 

5 A Certainly hundreds -- 

6) Q I heard someone saying 

7 campfires behind me. I presume you have a larger mat 

3 | than that? 

>| A Easiliy hundreds of 

10 | Square yards. We would conentrate in areas where 
12 the vegetation has been damaged on a slope for example, 
12] andsenos.ion (couldtoecur iqui té -quickly)after jthat« If 
13. the area is quite flat we would hope to restore that | 
14 area by seeding. | 
15 | WITNESS PR LELDBR 4: » Liga | 
16 ecouldjinterject, during construction when the | 
17 | ditch is open Mr. Scott we'll have an excellent idea of | 
18 | of the ground conditions in all locations along the 
19) pipeline route;eand .thisiwilbh.give us san indication as 
20 | well, or another guideline as to what measures have to 

i over 

al be taken should a fire occur/the right-of-way, or neat 
22 | to the right-of-way. 

23 | Q That's the ground data 
oa} Chart that I think the geotechnical panel told us would 
25) be prepared mile by mile. 
‘ia A As the ditch is re 
27 Q Yes. | 
29'| A Yes, sir, that's what 
23 | Leamonetenuring to, 

30 | Q Well, for example are 


aa i 
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eo ee oe Fielder, Hurd, Carlson | 
Cross” Exam’ by: Scott 
1 you considering cutting or bulldozing any firebreaks? | 
24 Ecler @Meong ties l ine, Of adjacent. to storage areas? 
3) WITNESS HURD: be éany es 
4 imagine where any fire breaks would be dozed. I think 
5 we've learned our lesson by the example around Inuvik | 
6 of what can happen in that situation. 
mM Q SO we may take it as | 
> a matter ofpolicy at the moment at least, that there are 
>| going to be no firebreaks in connection with this | 
10)| line? 
my A No bulldozed firebreakg 
L2 | We propose that at station sites which are in areas 
13) that could sustain a fire, that there would be cleared 
ad area surrounding the station pad, which is perhaps | 
13) protection for the station moreso than the surrounding | 
16 | terrain, : 
ve Q Yes, but none of that | 
1g | Esedoing, to be; done on the, line dtself, “or in connectio 
15 | with any storage areas that may be elsewhere than at 
| 
20) compressor stations? 
21 | A Not along the line 
I 
| itself. Storage areas connected with compressor mies a 
23 QO I'm sorry, not connected 
24 | with compressor stations. . 
25 | A Not connected with -- 
aa POSssibaaievachat it megnt) bedone at whart siteseor 
27 | pipe storage locations. 
28 THE COMMISSIONER: What 
29 | lesson did you learn at Inuvik? We've all seen the~--— | 
! 
foes what happened by reasonof the fire there, but what was 
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Cross. Exam by. Scott 


the lesson that you say that you have learned? I didn't 


quiste follow, that. 
A Oh, nothing 
profound Mr. Commissioner. Only that we have seen the 


fire break that was bulldozed there to stop the fire, 


| 
and we've seen the erosion that occurred following that , 


bulldozing, and particularily what can happen when you 


bulldoze the surface mat. 
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Fielder, Hurd, Carlson | 
Cross-Exam by Scott 


MR. SCOTT. 


Q Well, I want to getthe sense 


and I may be mistaken that you underplayed the risks of 
arforest fire tcrossing ithe right-of-way. What are the 
risks that you envisage, if a forest fire crosses the 
right-of-way, a substantial forest fire? 

A Oniy “the: -one that: Vf the | 
Surface vegetation is damaged in a sensitive permafrost 
area that there can be erosion following that. The 


: . . c end 
Plpeline itself is not Piieatielet te! 


ac tall by va. forest 
five, 

Q SO you see this really 
as causing, if anything, an erosion and therefore 


perhaps a stability problem in connection with slopes. 


A Yes. 





Q You don't see any other | 
consequences at the moment, either for the line or 
for the right-of-way? 

A NOtewhe res t's “a buried 
pipeline, there are no surface facaieties, no sir. 

Q Welle now. could 1. deal 
with some questions that touch on the on-ground maintent 


ance» of the: right-of-way, and I note that in the 





application you speak about on-ground maintenance from 
time to time, but in no place, because perhaps it's 
obvious, do you spell out precisely what that erase 
may involve, what kinds of maintenance may be required, 
and I would like to list with you a number of kinds 
of maintenance that may be required, and I wonder if 
you can tell me whether these kinds of maintenance are 


anticipated being done in winter or in the summer,or 
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Fiéldéer; Hurdy * Carlson 
CYrOSs-Bram, by Scotty 


bethRarkinstwot ally repairnofierosionsscaxus. on searth 
flowses Irtakenitithat.that's a kind of maintenahce, 
first of all, that may have to be done from time to 
time. 


A We hope -- 


THE COMMISSIONER: Could I ask, | 


repair of erosion scars on earth what? 
ME .aSCOLTEN Origearnthstlowes, I 


Shouldn't have said "on" -- or. 
THE COMMISSIONER:' Or earth 

flow. 
MR. SCOTT: Where the erosion 


develops, or the flow, Dr. Morgenstern described it, 


movedjoutt irom atsehistoricall)or then current) position. | 


He -- I think his evidence was that repairs might have 
to be done, or maintenance might have to be done to 
stabilize that situation. 

Q isethateone of sthe 
maintenance tasks that you contemplate? 

A Mr. Scott, I guess maybe 
Ivneed some more clarification, too. Dr. Morgenstern 
talked of three types of soil movement. He talked of 
the skin flow, and the deep seated flow, and what 
he called the third as the progressing erosion of a 
bank. 

Q tL metabhkingnabout a 
skin flow, as he described it. 

A Skin flow is not an 
immediate danger to the pipeline itself. It occurs 


right on the surface, and there would be no need to 


| 
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Fielder, Hurd, Carlson 

Cross-Exam by Scott 2 
do maintenance in a rush in situations where there 
are environmental sensitivities associated with that 
work, except to the extent that erosion would have to 
be stopped. Now in some of those cases it probably 
would be desirable to go in the summertime and do the 


maintenance then. Other occasions it is probably 


more convenient if equipment has to be moved in, ground 


equipment ,-1t is better to Gola tin thes wintertime, 
mM guess that falls in the category of both. 

QO Well now, the next 
perhaps obvious one is repair of ground surface 
depressions resulting from permafrost regression, and 
itakwe ic fursiwtor Walal Ckhattehat “si at hand Jofdork that 
the maintenance people will have to do on the ground. 

A If it 's very near the 
pipeline, perhaps there might be some work done maybe 
to fill the depression to prevent further permafrost 
regression. That work could be done as easily in the 
wintertime as the summer. 

OQ . And what you're talking 
about here is repairing those regressions, if they 
abe “Eound. on “the: right-of-ways, You re lobviously not 
going to repair any anywhere else, is that what 
you're saying? 

A Well, and even then if 
they are closeto the pipeline, regressions are a 
natural phenomena throughout lots of the north and we 
don't mean to reverse that natural process. 

Q Yes, and you're simply 


concerned to repair the ones that are adjacent to or 
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ALLWEST REPORTING LTD. 
a eee Fielder, Miurd, (Carlson 
CrossExam by Scott 

ai threaten the pipeline security in some fashion. | 

Pod A wes. 

3 Q And it's your judgment 

4 that that task can be performed in the winter. 

> | A Yes. 

6 | Q How about repair of 

7 erosion control structures? First of all that's 

| obviously something you're going to have to Go; 1Vst"t 

9 | i? | 
10 | A Yes, if it's perhaps 

11] work on a river bank, training SErucLure: on aril ver 

12 | bank, that one would need to be done on fairly short 

13 | Order. Pf erosion was OCCULTInNG on a toe load, 

4 | for example,on a slope, then the tow load would need 

15 | to be replaced fairly quickly so as to prevent a slide | 
16 | occurring on the slope. So that one example would | 
a have to be done in the summertime. 

es || Q Yes, or when it occurred. , 
19} Well, it would occur only in the summer, wouldn't it? 
20 jj A Yes. 
21} Q How about rebuilding of 
22 | the backfill berm over the pipe, or filling in depres- 
23) Sions over the backfill berm? 

BAT A Probably both, Mr. Scott, 
25 | depending on the situation. If it was a gradual 2Fos1on 
26 of a berm which was armoured on one side to carry run= 
| off water down the right-of-way to a berm break where 
28 | it could then be dissipated on the down slope side 

29 | then that repair might need to be done fairly quickiy 








een in the summertime so that erosion damage wouldn't Pecuas 
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Fielder, Hurd, Carlson 
Cross-Exam* by Scott 


I don't know or can't think offhand any other reason | 
to repair a berm. A berm isn't necessarily a desirable 
thing to have. 

Q How about replacing of 
armouring in ditches and on the sides of the backfill 
mound? 

A That's the one I think 


I just covered, and it would need to be done fairly 





quickly to prevent erosion damage. 

Q That could be done, I 
presume, associated with the replacement of backfill 
or the berm mound. 

A Live. Oor ui nalecons pruc— 


tion would be done when the backfill was replaced. 





The repair that was necessary would probably need to 
be done at the time that the damage occurred. 

Q Yes. How about drainage 
@iepends orsfilling of pond areas, along the right-of- 
way? Pirstvet wall, that’s. a task that you. may have 
to perform from time to time, as part of maintenance, 
isn * twat? 

A It seems an unlikely or 


at least infrequent problem to be confronted with. 





It sounds similar to the earlier one that you talked 
about which was to prevent eras degradation in the 
forming of ponds, a thermakarst effect. 

Q Well if ponds form when 
ae they likely to be drained or filled in? What 
season of the year? 
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ALLWEST REPORTING LID. 
Fae ae Fielder,,/Hurd, ¢Carlson 
Cross-EBzameby..Scott 

1| a phenomenon that progresses quickly, so.it could be 

2 | delayed until the most convenient time, which could 

3 be the wintertime. 

‘ Q How about control of 

5 icings along the right-of-way? 

6 | A Lis pnotea harmful ithing 
7 | to my knowledge to either the pipeline or environmental | 
8 | considerations. I'm not aware that control or any 

9 corrective measure would be Necessary, watts a 

10 | common phenomena. 

11] Q Wels, Dr. Hardan's 
M2) book, part of the application lists measures that 
13 | will be applied in that connection. No doubt before the | 
14 | pipeline is built you'll have to read it and see what | 
15 | hewGellis, you. to, do,. but. have you any idea at the moment | 
16 | as to when those icing control techniques will be done?/| 
17 | | A I guess we're limited | 
18 first of all to the winter or early spring, because 
19 | that's the only time when the ice will exist. Offhand, 
20 Mr. Scott, I don't know what control measures there 
ak | are. Maybe I'll need to check what control measures 
22 are needed. 

S58) Q Well, these geotechniciang, 
24 | you Know. lett. voue, lot.of. things .that they say that 

25 | you're going to do on a regular basis from now over the 
26 | mxt 25 years, and I'm just concerned to know what season 
27 of the year you think these things can be done. 

2 A We can nail that one 

25 | down to the winter and earlys spring: 

Seems Q How about the building or 
| repairing of silt traps? 
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Preldeu, Hurd, Carlson 
Goss-Exam "by Scott 

A If such traps were 
necessary, then again we're constrained by the seasons | 
themselves and silting occurs only in the spring and 
summer. 

Q And those will be the 
scasois: i have to tell you that Dr. Harlan again has 
Said that you're going to be doing a bit of that. | 
What about -- perhaps this is obvious -- the re-seeding| 


of vegetated areas, will that be done in the spring and 





the early autumn? 

A SEBISSS, 

Q And also we've been told 
that in unsuitable areas there will be planting of 


vegetation as opposed to re-seeding. I take it that 





that's a spring phenomena. 
A Yes. 
Q How about buoyancy 
control measures, when will that be done? 
A We think it's extremely 
unlikely that any will be necessary; but if they 
were, it would depend on the seriousness of the problem 
Probably in the wintertime when equipment could be 
moved into -- assuming that the control measure is 
to trench under the pipe or excavate under the pipe 
and lower it again and add more weights to it, that 
operation would be done in the winter. 
Q Now the geotechnicians 
Navewatso told us that aa a frost bulb begins to 
develop and builds up, there will be another series 


of maintenance tasks that they've assigned to you, 
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Fielder, Hurd, Carlson 
Cross-Exam by Scott 


relating to the control of icings, the construction of 
surcharge berms to reduce heave, the construction of 
new drainage structures designed to meet the heave as 
ltvarises, the filling es aie and the re-grading of 
berm breaks where heave occurs. What season of the 
year is this maintenance work going to be done? 

A Much of that list) as 1 
remember, some of them would be winter operations and 


others would be summer. the construction of the berm 


itself or of the surcharge -- 





O Yes. 

A =— requires moving of 
Substantial amounts of aggregate material, and that 
could just be done in the winter when the surface is 
hard. The repair of drainage systems probably, depend- 
ing on the repair work that's necessary, could be done 
either in the summer or the winter. I'm sure there 
are others I've missed. 

Q How about the control 
of icings and new springs that develop? 

A Control of icings have 
tolbe at the time that they occur, or while. they're 
still there .sovthat's winter or early spring. 

Q Well now, would you 
agree with me that all these tasks as they have to be 
performed may involve a trade-off as to timing between 
the necessity of doing the work reasonably quickly and 
the presence or anticipated occurrence of an environ- 


mental event of some type? 


A In a general sense, Mr. 
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Fielder, Hurd, Carlson 

Cross-Exam by Scott 
Scottyol 'misuresthat  sitrue:! 

Q And do I understand 
therefore that both the maintenance manual and the 
staff you have at Calgary and at the District Head- 
quarters will be -- the environmental staff that you 
have -- will be consulted to determine the timing of 
these various tasks? 

A Yes. 

Q And that system will 


Operate in the same fashion as the aircraft system 





that we discussed earlier -- 


A Veer 
Q -- with the same personnel? 
A Yes, there would be a 





continuing dialogue with all of those people invwived. | 
Q Do’ you contemplate at 


least in the first year or two of operation, a fairly 





Substantial number of maintenance tasks that will slide 
off in other years as you develop experience? 

A There would be need for 
more frequent repair operations on the pipeline in 
its early years, and a much less frequent need for 
repairs in the later years. 


Q Have you given any 





consideration to the development im che, first year os 
two of a maintenance snow road along the route or 
parts of the route? 

A No, we haven't. 

Q Well now, if it was found! 


necessary to do what the geotechnicians tell me has to 
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Fielder, Hurd, Carlson 

Cross-Exam by Scott 
be done, that is to build along a substantial section 
of the pipe a berm or overburden to reduce the heave, 
and if that had to be done in the winter can you tell 
us how you're going to do it? Are you going to build 
a road for that kind of exercise to get the gravel and 
Surcharge into the location? 

A I can imagine that there 
May be a sort of winter road similar to the one that's 
been in operation from Norman Wells north Titan for 
some years or some winters, which would be used by 
low ground pressure vehicles which would transport 
Material from a borrow site or a stockpile site to 
the. location on the pipeline. 

Q What concerns me is, 
as I understand the evidence of the previous panel, 
Dhek Che criskiob heave, 1f cwipoceurs7.istgoing to be 
very pronounced in the -- let's say the first, five 
to sevenpyears), inathat period there, and in the 
discontinuous zone. Is there any virtue in a mainten- 
ance road, snow road for that period of time in the 
event that you have to bring large volumes of gravel 
and other overburden in? 

A mhevenmay be -aMr.- Scott. 

Q Has any consideration 
been given to that as a contingency? 

A No, we've not spent a 
lot of time on it. The area where frost heave is a risk 
tends to be down towards the southern part of the 
-- that portion of the pipeline north of 60, in that 


area. It's close to thei river in some areas. We 
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Fielder, Hurd, Carlson 
Cross —Exam “iy "Scott 





when 
are assuming or were assuming/this was written that 


the Mackenzie Highway would be constructed. There 

will be roads from wharfSites on the river into the 
right-of-way so there are many options on how you move 
material into the pipeline right-of-way. 

Q Well now the geotechnic- 
ians told us that there would be very little buoyancy 
because they were~going to protect"you ‘against valll 
tiae; DUE they said. tf there was, that Mr. Hurd would 
fix it up. I just want to understand if that problem 
arises before startup, are you going to re-set the 
pipe or are you simply going to cover it and create 
a berm and build drainage structures? 

A The-*usual practice 
would" be~to, "as you put TtPrto! resets the. pipe ,Cputt it 
back underground where it was intended to be. 

Q Ana letakewit, that that 
is the approach that is going to be used if there are 
any buoyancy problems before the startup? We may 
anticipate the pipe may be re-set, rather than simply 
covered. 

A Tpessthard? to say that 
there could never be an occasion where, or a situation 
where it might be more desirable to leave the pipe 
where it is. For example, if the buoyancy problem was 
only a slight upward movement that concerned Us pew 

the pipe didn't float that may be a case where you 
would simply move in and, add more weights and hold it 
at thac level, without trying ‘to excavate under the 


pipe, which is a very difficult operation. 
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Fielder, Hurd, Carison 

Cross-Exam by Scott 

Q ANGeis en_vironmental 
advice in the same fashion, particularly with respect | 
to the movement of surface and ground water and so on 
going to be taken when that kind of problem is con- 
fronted? 

A Yegestre 

Q ANCA wiswitnmgoing to be 
taken through the same channels as we previously dis- 
cussed? 

A Yessy. 

Q Well now, let me turn. 
to the general question of monitoring. The geotechnical 
Panel also told us ithat as -the PUpelinemis<built, a 
number of monitoring devices will be built along its 
route in order to give the applicant knowledge of ground 
and other events, as they occurred along the route, and | 
I take it that you're familiar with those. 


A I believe so. 


QO WesywuandeMyr; Fielder al- 


history ofthe trench,) if-d.cani cala. it Livet 7) ta, caitra 
bank of the trench on a mile by mile basis would be 


developed. You're familiar with that? 





A Vese 

Q Where is this data bank 
going to be maintained? 

A Probably at each District 


Headquarters. 
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ALLWEST REPORTING LTD. Fielder, Hurd, Carlson 5484 
BURNABY 2, B.C. Cross-Exam by Scott 
1 Q And is there going to be 
2|| someone there who is going to be familiar with how 
3 to use it? 
4 A Mess 
=) , Q Welljenow let's deal 
| with some of the other monitoring devices. Is there 
7 going to be monitoring of the pipe movement? 
8 A If there are areas 
9 || where we are concerned that movement May OCCUE, but 
10] it is a very marginal situation and doesn't -- is not 
ap so serious as to cause the designers to add weights 
12] to insure that it won't occur then theebest sSollutiion 
13 | might be to bury it in the conventional way and 
14 install devices that would let the operating people 
15) monitor it so that there may be occasions, yes. 
| 
16 | Q Welbpchiyeakeint 
17} that -- I don't want to take you to it, but in the 
18 answer to question 55 on monitoring, the applicant 
Ee, indicated that the -- 55-2, pipe movement: 
20 |) "Movement,.of, the pipeline in previously 
21 identified critical areas will be 
Be | monitored regularly to provide early 
23 detection of any detrimental conditions 
24 | of frost heave, bouyancy and settlement 
25) that could lead to stressing of the 
26 | pipe. The movement will be measureé 
27 | using marker rods rigidly attached to 
28 | the top of the pipe and contained in 
29 an outfilled sleeve to separate it 
~ from the effects of adjacent soil. 
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ALLWEST REPORTING LTO. Fielder, Hurd, Carlson 
CAEN ZBI: Cross-Exam by Scott 

2 Automatic readouts and remote 

<| monitoring will also be considered for 

3 pipeline movement monitoring.” 

4 Now, do I understand that your department will be 

Tl in charge of maintaining and reading this monitoring 

| system? 

7 | A Yes. 

8 Q Will you be in charge of 

3 gnstallings Lt: 
10 | A It would be installed 
a during the construction of the pipeline. 

ca QO Yes, I see. Have you 
13 | any idea, for example, how frequently monitors with 
14} respect to movement will be required to be installed? 
| A Weewould be -ataarly 

16 | infrequent operation, Mr. Scott, because pipe movement, 
17 | certainly movement caused by frost heave is a 
13 | very slow process. If there was movement caused by 
19 | settlement, which is questionable, but again that 
20 would be a slow process, sc infrequent reading would 
21 be adequate. 
22 Q todidn it antend to 
23 direct you to the frequency of reading. I wondered if 
24 | you could help us as to the frequency of the location 
aa of these devices. 

26 | A Oh, I see, the rods 
ef attached -— 

28 Q Yes. 

29 A == LOmtie, COD. 

er A | Q The geotechnical panel 
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l placed, as I think, some emphasis on the existence | 
Of this technique for providing you with information 
5 
as to what was going to happen. I wonder if you 
3 
| Can tell us how often these devices are going to be 
4 | | 
in place? 
5 
A If you will permit me 
6 | 
| some rough estimates, Mr. Scott -- 
7 | ; 
Q yes. 
a 
i A fywould ‘suggest that if 
9 | 
the monitoring is to watch for perhaps floatation 
AG!) 
| caused by bouyancy of the pipe, then one every 100 feet 
ll | 
| Or 200 feet or 300 feet probably is adequate because 
ea 
| if that occurs it is very long sections that would 
3 
rise up. 
14 
| Q Well, now, --- I 
15 | | 
| am sorry, 
16 | 
A Por monitoring of 
et | 
frost heave then some shorter intervals would be | 
18 
desirable. 
£9 
Q I take at that you will 
20 
also be responsible for maintaining and reading the 
Zt 
ground thermal regime monitors that the geotechnical 
Pe 
| panel referred to? 
23 
A Nesr 
24 
| Q How often are they going 
25 || 
i to be placed? 
26 | 
A They are required , for 
27 
example, on a slope which might become unstable if the 
28 
| permafrost was allowed to thaw and each slope of course 
295 
is different in its dimensions, but locations could 
30 | 
| be selected where a change in the theremal regime could 
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Cross-Exam by Scott 


be detected if that was occurring. I'd guess that not 
very many locations would be necessary. They need 
to be carefully selected is all. 

Q Wei, & ithink=Drs 
Morgenstern suggested to us eee by mile analysis 
would have to be made, but these -- these monitors 
in conjunction with slope stability monitors would 
exist in anywhere up to a hundred cases. 

A On a hundred different 
slopes. 

Q Yes, andl) teakes Miythere 
might be more than one monitor on the slopes? 

A Oh, yes. 

Q esi: 

What «l aim gettingyat wis this 
going to be a heavy task for the maintenance force and 
involve periodic but regular visits to the site ? 

A i wouldnt. characterize it 
as a heavy task, Mr. Scott. They would need to 
check them frequently in the eCaylyo=— during the 
first season frequently. Less frequently as time 
goes on -- probably after a few years have passed they 
will no longer be concerned. 

Q Welly, Jetts: say in the 
first season, how often do you think these monitors 
are going to have to be read? A ballpark figure. 

A We would get advice from 
the geotechnical people on that one. My guess would 
be every month or so during the summer. 


Q ANG A abake si tathat this 
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Cross-Exam Dy Seoct 


requires the entry of somebody in there physically or 
the landing of a helicopter or what have you.-- 

A Mes 

Q =="tO-=-— and i take iat 
that those flights were not included in your routine 
patrols of the line? 

A iat. 1S -cCOLLect), 

Q Would any of this -- 
what is the season over which you would want to 
read these meters? 

A Oh, it would be done 
in the summertime, otherwise the information wouldn't 
be relevant. 

Q Weil, I am new here, 


when does the summertime begin and when does it 


end? 
A AGewhat., Location, Sir? 
Q tet setake halt 
way up. How many months of this is Going tol go 
on? 


WIENER OOS FLELDER: 

A bea could interject a 
conmentrnere, lL suggest that if it is in’ the Norman 
Wells area you would probably pick some time in 
early September as one of the times for reading because 
that is the date at which the active layer normally 
reaches its deepest depth and hence is the time of 
most concern. YOu would probably pick sometime in 
mid-July and sometime in early spring. Perhaps three 


times a season, during the thawed period would be 
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Cross-Exam by Scott 


Satisfactory and those dates would be shifted either 
forward or back depending upon whether you went 
NOLENGOr sour. 

Q Over two or three 
months? 

A I would say from 
June to September, perhaps three readings. 

Q Yessy "Well now? Detake 
tt, Mr. Hurd, Lt fs "going “to be the 
responsibility of you people to collect the information 
or the readings, then what are you going to do with 
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ALLWEST REPORTING L-TD. 5490 
BURNABY 2, B.C. 
Frelder;s Hued; Carlson 
Cross-Exam by Scott 
l WITNESS HURD: As long as the readings 
2 indicate that there is no undue permafrost regression 4 
5 Wenedo nothing: to at. 
Kal Q Wel}, who is going to 
5 make that judgment? Is it going to be the maintenance 
6 | people at the District Headquarters, or is that 
a, decision going to be made elsewhere? | 
8 A A lot of the judgment 
9 could be made by the operating people at) the: district 
10 or Division Headquarters. If it's a more complex 
Wie | problem, then advice would be sought from geotechnical 
By Cxpenrtesy. 
13: Q And who is goingto decide | 
14 || what remedies or solutions are appropriate in each of 
a the cases? ! 
me A MOSEL Often the district | 
17 | manager who again would consult with people in the | 
18 Division Headquarters and consultants, wherever he 
19 | needed to go to get the information he needed. 
pes Q What I'm really pore 
hs about is the flow of information. As I read their 
22 | evidence, both Dr. Slusarchuk and Dr. Morgenstern, 
are. dealing with frost and Slopes, placed a great deal of 
24 | emphasis in their assurance that this could be done 
25 | on the existence of these measuring devices and the 
76 | data bank about the trench would Keep the constantly 
273 | in touch with developments as they occurred on the 
28 | ground so that they could anticipate problems. Now, 
Al what I'm concerned about is in the field day by day 
} 
30 | how is that process going to Operate? Who is -- are | 
| 
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Fielder, Hurd, Carlson 

Cross-Exam by Scott 
you going to have a slope stability man on staff? 

A I doubt we need that, Mr. 
Scott, although the engineering group in the Division 
Headquarters would have some expertise in that area. 
But they would be aware of which slopes the design 
people said might be sensitive or subject to slides. 
Part of the routine operations would be the gathering | 
of this information and its analysis, and the following 
corrective measures, if that was Necessary. | 

Q Well, let me ask the 
Cuesti On more, concisely, if °1 "can. The expert panels 
that have been presented to the Inquiry have comprised 


employees of Northern Engineering Services and outside | 





part-time consultants. None of them, as I understand ity 
perhaps with one exception, is an employee or anticip- : 
ates being an employee of the applicant, Arctic Gas. | 
Now what resource are you going to have to assure us 

that expertise will be available to analyze this data 


and respond to it on a day by day basis when the 


Pepetine1s burtt “and im operation? 





A The question was what 
resource will we have available? 

Q What personnel are you 
going to have in place of Dr. Slusarchuk and Dr. 
Morgenstern and Dr. Hardy and all the other experts 
that are now available to say how things will be run? 

A The engineering people 
on staff will be knowledgeable in these areas, and to 
the extent that they need help, I think we can assume 


that consulting assistance will be at least as available 
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Fielder, Hurd, Carlson | 
Crossz=Exam by Scott 


then as it is now. It's not uncommon for pipeline | 
companies, when an erosion problem develops, or when 
a pipeline instability problem for any reason develops, 
to go to consultants such as Dr. Hardy or Dr. Morgen- 
Stern and obtain their advice on what should be done 
Iya Cebtain situation. A large part of the work they 
do is just that. 


Q Welly, spre sClarie\s sane, 





told us that at least during the construction phase 
there would be geotechnical monitors on the ground 
observing and commenting and directing the work who 
would have the same -- not the eminance perhaps -- but 
the same geotechnical background and experience that 


Wds represented on that particular panel. Are you 





going to have any such resource in terms of your oper- 
ations and maintenance program? | 

A Not in the same way, Mr. | 
Scott. The consulting people will be available to the | 
Operating staff. I can't imagine needing a very 
Specialized sort of advice with any frequency at all. 
ft would be the rare occasion where a particular prepa 
has come up and the people on staff will be expert 
enough in that area to recognize that it is a parti- 
cular problem, and expert consulting people will be 
available to them. 

MR.SCOTT: Yes. Dr. Fyles has 
handed me a note commenting that yesterday you told 
us about multi-discipline employees. Perhaps you 
Could yteqdcw (Dr. Siusarchuk to drive a truck. It's 


£2230, Mr... Commissioner. 
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THE COMMISSIONER: Yes, I 
think it is 12:30, so we'll adjourn until -two o'clock 
this afternoon. 


(PROCEEDINGS ADJOURNED TO 2 P.M.) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MEK. SCOlT: 

Q Mie ure, 2 Gather from 
Seceron 14 of “the application that the applicant 


visualizes that after abandonment which I guess is 


not one of our immediate problems, but thatfter 
abandonment the pipeline will be simply left in place. 
WITNESS HURD: 
A We consider that a 
Pessipiiicy, Mir. SsCOLt. It is not uncomnion for pipelines | 


that are abandoned in these days to leave the pipe 





in the ground. | 
Q Yes, in view of the | 
considerations that you havediscussed with us relating 
Comerosion and slope ~stability and so on. “Has 
any consideration been given to some form of patrol 
OF Cigne-ol-way Maintenance at ‘that period and threafter? | 
A We've not considered 
it’ in any detail, Mr. Scott, we imagine that akandonment | 
Oceurs propaply forty or fifty years in the future. 
Q Oh, I thought it was 
25° cto 80 years. 
A No, the pipeline can 
be expected to operate on the basis of reasonable 


estimates of potential reserves for much longer 





PAen Ene 25. tO §“-= 20 to 25 years. 
Q Leeee wa) Petia oy | 
event I-gather, no premature consideration has 


been given to those matters? 


A Not in detail. We imagine 
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Cross-Exam by Scott 


that the same procedures could be applied after 
abandonment if the pipe is recovered which would make 
those procedures necessary that are applied 
agptern.construction. 

Q Now, in response to 
the Assessment Group's concern, response number 56 and 
ieeconre think,you*have to trouble to get it out, it 
was indicatedwth respect to abandonment that 
one consideration difficult to predict was whether 
permafrost would thaw out in the long term and the 
answer provides that"an indication of areas along 
the right-of-way where this, permafrost thaw, may 
occur may be obtained by observing the changes in the 
permarrost, table) at. the. edges: of the right-of- 
way." And I take itthat .you are: familiar with 
that general approach to the problem? 


A Yes. 


Q When do you intend to begin 


todo, this monitoring of the: table along the edges 
Oreene Light-oL—-way? 

A Tico a srart quite 
Calinnamr. Scott, arter construction. That sort 
of natural regression of permafrost would be a 
very slow process -- 

Q NES ee 

A -- and probably looking 
at it or checking once a year would be more than 
adequate. 

Q Do you intend to 


Start that kind of moniterings;as part.of. the .operation 
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1 and maintenance phase at the beginning? | 
2! A In areas where regression | 
3) of the permafrost would put the -- might put the pipeline 
4) in jeopardy then that would be checked starting Can Ly; i 
>| yes, sir. | 
6 | Q How is that kind of monitoring 
™ going to be done? 
al A Probably by very simply | 
9 | probing through the active layer at that time of 

10 year when it is at its maximum depth. 

sud Q Yes, have you made any 

a preliminary determination as to the portions of the 

13) right-of-way or the extent to which the raght-of-way i 
14) will be monitored in that fashion? 

155 A NOteaT Oe taisa, Mr, 


a Scott. We would need to know the type of soil 


f in which the pipeline's been laid to know whether 














18 | Zee igi Lce Content Material or whether it is 

19) harmless” if the permafrost does regress. 

| Q Will that be a determination 

21] that you can make after your completed soil survey's 

22 | in hand? 

oF 

i A That would be done | 

24 Guin COnScruc tT LON, 

ce Q Yes, have you given 

aad any thought to beginning this monitoring process in 

27 | a general way before clearing of the right-of-way so | 
} 

28) that you will have a control against which to measure 

29 


| the subsequent monitoring? 


ne A Not in that specific way. | 
| 
i 
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Cross-Exam by «Scott 


The comparison can be made by probing just outside 
thegreght—ci-way twhere,it was inot cleared; so it is 
easily compared. 

Q Well, now, some other 
unrelated questions connected with security of the 
line and the public. You have conceded, I think that 
it is inevitable that the line, the right-of-way 
will cut through not only hunting and trapping 
areas, but across normal travel routes that people 
living in the area will have become accustomed to 
use. 

A I think that is probable, 
yes. 

Q Andslgtake 2.& thatuit 
is evident that the existence of the vipeline and the 
compressor stations will at. least. for.awhile be 
an object of curiosity and people travelling or 
trapping in the neighbourhood will come out and have 
a look to see what is going on at your compressor 
stations and on your line. 

A Pzobabisy.. 

Q Yes, and ET ‘take it that 
in those circumstances, neither the compressor 
stations nor the stockpile sites and equipment 
storage points will be manned or protected apart from 


a fence? 
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1| A Plus perhaps | 
2 in critical situations an alarm system that would 
3! alert the Gas Control Centre that there's been a break- 
4] in -- if I could call it that. 
5 | Q Well, if someone gets 
6 | Over your fence at a compression station, where is the ! 
zy alarm bell going: to ring? | 
8. A In the Gas Control Centre} 
7 Q Piacs Noe. tn iCalgary, 
19 BU AD 
ll | A Well, yes six, it's 
12} there and the information would be available also at 
13 each District Headquarters. | 
14 | Q Ps ehnere any other plan | 
15 | under way or being considered to ensure the Security 
16 | of the facilities, and I speak not only of storage 
17, BepOts but Of Compressor sites, apart from the fence 
is | and an alarm bell? 
19 | A There would be the usual 
20: | precuation of locking doors, locking the gates on the 
211 Lence, that sort of thing. Beyond that, I'm not aware 
22 | of any discussions we've had. 
23 | Q Well, wsn it it possible 
24 iotetness sites will be, 1£ care is not taken, of 
25 | some danger to an impertinent and unlawful intruder. 
26. A fevcould pe. 
27 | Q Well, what steps are 
28 | going to be taken to protect against that even_tuality? 
29 | A Only these, Mx. Scott; 
30 | that I talked about up till now. They are the only 
| 
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“Manning them. 


Fielder, Hurd, Carlson 
Cross-Exam by Scott 


ones that we have discussed up to this stage. Cert- 


ainly there would be Warming signs, and © 'm talking 





about the protection of the people who would go in, 
there would be warning signs so they would understand 
that it's a hazardous area, 

QO Well, I really raise the 
question because the sense that the compressor Stations | 
will be unmanned causes me some trouble. In reece a Ls 
there any plan on foot to devise a scheme and a comple- 


- 


ment structure whereby they can be manned? 
A The personnel complement 
that the company has for each of the five Operating 


years includes enough technicians so that at least 





two could be located at each station for as long as 
it takes until we're Satisfied that they are no | 


longer reqired. So in that sense we are Capable of 


Q Well let me ask you then, 
I know you'll be as candida as you have been all along. 
Iseit; after the first year of operation is it -- is 
thére wera very reasonable prospect that these compres- 
sor stations will have to be manned? 

A Arter vene first year? 

Q After “the first year, 
which is obviously a difficult year, but after that 
isn't there a reasonable Prospect that you will have to 
devise a manning complement for them and in fact man 
them on a full-time or at least substantial basis? 

A In my opinion, Mr. Score, 


no. It's not uncommon for Pipelines to Operate under 
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Fielder, Hurd, Carlson 

Cross-Exam by Scott 
the mode that we've described, the remote automatic 
COnNtrol: | 

Q Well, leaving aside the 
security of the line from the point of view of its 
owners, are you satisfied that all possible or 
desirable precautions have been taken to protect the 
public lawfully or unlawfully entering ithe facilities? | 

A We have considered all 
that have occurred to us, Mr. Scott. I can't think of: | 
any other precautions that we might take. 

Q irtake ,ituthat ther public 
and particularly the hunting and trappingwpublyc, are 
going to be permitted to use the right-of-way and 


cleared areas fez travelling and for hunting and 





iret 
trapping purposes. are 
aliile : 
A meanaaws eka 
Q Now, this morning we 
N 


discussed routine maintenance and patrols, and I'd like’ 
to ask you some questions this afternoon about major 
repairs and unexpected contingencies but before doing 
so I would like to deal with the equipment that you've 
described, or that Mr. Fielder has described as being 
utilized. In particular, the rologon which was shown ; 
I think, in one of the photographs,and the A.C.V. Now 

I take it both you and all members of the panel under- 
stand that these pieces of equipment, like others; have 
their optimum uses, and they are specified generally 
by the manufacturer or supplier, is that correct? 


A Yes. 
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Eielder, Hurd, Gar lson 
Cross-Exam by Scott 


Q And for example, dealing | 
Wasthithe REC Vn, EPMthink everybody understands that | 
Stationed at Inuvik it may indeed be a very useful 


piece of equipment in carrying large supplies in volumes 


along the North Shore and up to Arctic Red and on such 
trips as that, and that would be the kind of usage of 
that equipment that is clearly contemplated by the | 
manufacturer's specifications; isn't that so? | 
A Yes4* chats ‘correct, 
Q must say, ‘and’ perhaps 
Mier rrelder corrected at ‘ths mormning ,- our ‘Concern About 


this and other pieces of equipment arose when we began 





to'getythe impression that if the A.c.V..,. for 
example, was going to be used to travel along the rightt+ 
of-way up 8-degree hills and over six-foot objects, | 
feu Met just askal couple) of questions: T take it that | 
there’ is going’ to’ be no experimenting with the use of 
any of these vehicles? 

A im wonder-ia- P’mignt: réfer 
that question to our vehicle expert? 

Q I think he was trying 
to tell us this morning that there wouldn't be, and 
I just want to have it confirmed. 

WITNESS FIELDER: You thought 
I said this morning that there would be no experinent- | 
imgawi thea .C? vis? 

Q The’ way it >was’ left 


yesterday was that it seemed to me that the prospect of 


the utilization of the A.C.V. was to cover a whole 





range of uses, some @ which would be perhaps ‘a little 


bal 
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Pielder, Hurd, Carlson 
CYOSs=Exam by’ Scott 

unusual for it, and I understood you to say this 
morning that in fact that would not be the case. 

Am IT correct, that it would be mused. as. ats specifica- 
tions -- as its manufacturer's specifications detailed?) 


{ 


A Should we purchase an 





air cushion. vehicle that has been designed and in 
Operation with a certain set of specifications, we 

would certainly use that vehicle within those speci- | 
fications. However, I tried to point are this morning | 
that because we suggest that we would own an air | 
cushion vehicle doesn't mean that that vehicle would | 
be utilized in all cases for all contingency purposes, 
that we would have different types of L.G.P. vehicles 


available and that further than that, some of the 





eax ~cushion technology can) be applied..to,the 1L.G.P.s | 
asawell as to normal highway type trucks, that is 
air cushion assists can be put on trucks, they can be 
pul On D.3G.P; type vehicles, Sowthat.a whole. range of 
applications is available to us, and that we don't 
want to make a selection or even try to decide what 
Should best be used in a particular circumstance until 
close to the time when we're going to have to use it, 


So that we can take advantage ofall of the technologi-'! 





cal advances being brought forward by the BE age thes Sy 
as well as the government-sponsored group that I 
Geseribed to you this morning. 

Q im Understand all. that, 
and perhaps I haven't made myself entirely clear. 


The -- all these vehicles are capable of damaging the 





terrain or the environment if improperly used. That's 
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Fielder, Hurd, Carlson 
Cross-Exam by Scott 


obvious, isn't it? 

A Yer 

Q And the manufacturer 
Specifies the circumstances and the utilization that 
can appropriately be made of them. 

A Yes sir. 

Q Nowtl take: atratewould 
not be prudent in terms of the company's own resources 
to make uses of these vehicles that are beyond their 
Specification. 

A Qua tetcorrect. 

Q And I presume further 
that there will be in the operations manual that we 
have talked about in due course, a stipulation as to 
the way in which these vehicles will be used by the 
company. 


A Wesmesuinice 


Q And your only reservation) 


this morning was to keep open the possability that the 
vehicles' permissible uses might expand as each manu- 
facturing processes develop . 

A Wesssir. 

Q Bubaiiteke it that there 
is going to be no experimenting as such to see how far 
you can push these vehicles on the terrain or over the 
water. 

A Oh yes sir, there very 


likely would be experimenting carried out, both 


by the manufacturer and by us, prior to purchasing one. 


Should we decide that we want to purchase a particular 
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Fieddem,, Hurd, Canlison 
Cross-Exam by Scott 





























| 
1 type of vehicle, I'm certain that we would -want it ! 
2 tested under winter type conditions. 
‘ Q Yes, ,\DUt “you re not Gorng 
4 LO@- a Meatrying oO be nelprul because L Ehink = Macnee 
a Stand what he's saying -- it"s not your attempt to | 
6 | test out these vehicles on the terrain as you use then, | 
7 because great damage can be done to the terrain if 
3 those tests fail. . | 
9 ' A Excuse my density, Fam | 
Lo | missing your point. If we have a piece of equipment 
11 | and we use them, the fact that we have used it on | 
12 | RNG Lehratin IMplics that it's been tested on the’ terrain. 
13] Q Well, ber me put “the | 
14 | Concern, and 1ts a real “one, to you here.’ There are 
| -- these are large pieces of equipment which can cause | 
16 serious damage to terrain, rt improperly used. | 
=e A Yes. | 
ae Q Poult. Loy OU tiae you 
19 | are going to find out when you purchase them the 
og permissible ambit of their use, the ways they can be 
| 
21 used. 
22 | A No sir, I'm suggesting 
23] Wed find that out prior £0 purchasing. 
24 | Q APLC, CELOL “EC 
oe purchasing, and that you won't use them in any other 
oh ways. 
| A thats Guite correct. 
| Q PII right, and there witi 
mea be no -- and the ways they are to be used will be 
eet spelled out in the current operational manual. 
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Rieldenr, ahurd, Car ison 
Cross-Exam by Scott 


A thes xighe - 

QO Yes, and there will be 
no high wire artists running avound trying to develop 
and experiment new ways of using them over this 
sensitive terrain. 

A With the exception of 
your description of our testing personnel. If we got 
a piece of equipment that was proven for a pakberoular 
job, I see no reason why we comtaaue test "ft For some 
other job to see whether or not its uses could be 
expanded. I think that's something that we would want 
tobe “abilie *&6'=do.. 

Q Well, perhaps you and 
I can't get together on this, Mr. Fielder ,.*bwut- what 
was concerned to point out, and I took it to be the 
position of the applicant, that if this A.C.V. has 
never gone up, as far as you know, a 10-degree slope, 


you're not going to try and “make Silt go up a 10-degree 


Slope and risk the environmental damage that may occur 


if it either succeeds or fails. 
A OfK., 1f the air 


cushioned vehicle is specified to go up an 8-degree 


Slope and I attempted to pull it up a l0-degree slope, 


all that would happen is that it may or may not get 


up the slope. It wouldn't cause any particular environ- 


mental damage that I am aware of. 


Q Well, that remains to be 


Seehi. 
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Cross-Exam by Scott 


A Noyesirpudiedontt think 
it does. I think it already has been demonstrated. 

Q Other equipment can cause 
terrain damage? 

A Air cushion -- excuse me, 
air cushion Vehicles thathl am Bertecrrang sto, 

Q FICE eho fay om 

A Some of the other towing 
type of equipment can negotiate 50° slopes, very 
extreme slopes and providing that theyeean vouddiean 
air cushion vehicle up the Slope without causing 
damage themselves, the air cushion vehicle is 
not likely to cause any damage. 

Q Well peiiailijwetrsistuck it 


is going to have to get out of there. 


A The) ali cushion wehiche. 
Q Yeo elie doesn’t make it, 
A Yes, sir -- it would 
pick itself up on its air cushion and slide slowly 
back down, the hiJl. 
Q I see. 
A Let me emphasize though, 


Mr. Scott, that any testing that is done to stretch these 


| machines to something beyond what is specified would 


be done under a controlled SCOnGLEAon. Lit. wouldn't t.be 


| done just by somebody jumping on the thing and 


back iiata. nid. 
MR.) GENESTs.A.high,wine artist 
-- just thought that I would let you know that I 


was here. 
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i: DRS- SCOLE twelhat.was 


fo 


| obvious ,tMr. oGenest. 
3; Q Well, I guess we will 
4 have to leave it this way, that we will have to await 


the operations and maintenance manual to see then how 





6 this equipment is going to be used. 





7 3 : WITNESS HURD: 
8 A Mie SCOtt, we might 


9); add one more comment on the thing. The operating 





10 | company contemplates the purchase of some unusual 





1lj pieces of equipment and the purpose of that equipment 
12/ is to allow operations to go on without damage to 

13, the terrain. Maybe the reason that we are having 

14 | some difficulty understanding the point of your 

15 question is that it seems so illogical to then use 

16 | that very equipment to go out and damage the terrain. 
17 | Our object first of all is tovavoid the damage 

18} of the terrain. 

LD i Q Well, I understand that 
29 | is why the purchase is motivated, but everybody 

2i is familiar with the circumstances in which vehicles 
22 are pressed beyond their normal use and terrain 


damage can occur. I was simply trying to get a 


<4) statement from the applicant that as a matter of 
25 | policy*that was *notegoing totoecur on. this) pipeline. 
20) Put i@veiasetolbe Pett there itghas to be left there. 


Mr. Hurd, there has heen in 


“3 '| your cross-examination by the others a number of dis- 
29 cussions of what will occur in the event of a failure 


2} and the word failure has always been used in a context 
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| 


lj) which leads me to think of a break or a Substantial : 
2|| leak in the pipe in respect of which it has to be 
3 | shut down or immediate repairs instituted’ “Is Tt 
4 | correct that the term "failure" can also cover 


5| a series of developments or occurances at*the pipe 











6! which are less serious and in which the remedy may 
7 | be postponed. 

8 | A Yes. 

| Q For example, if you 


a encountered a small corrosion leak on the pipe eu take 
| 


1 iinitywoulld: not necessarily follow that all your 
12| heavy equipment had to be rushed in in the month of 
13! May to repair it, ‘that it might be possible to postpone 





14; the repair, even though that be a pipe failure until 





15 | some more appropriate time of year? 

16 | A Ves} thats true. 

17 | Q Yes) sevthat'taidures 
fe) firstsofvall)sfadlures!in the tueegraty™or “the pipe 


19 || can be divided into two types” First) those which 





20}; would require the shutting down of the pipe immediately, 
21] and secondly, all others in which remedy can be postponed '¢ 
22 | A Yes 


23 | Q And I take it that experience 





4; would indicate that the vast majority of so-called 
25 | faliunes are in the second category where remedies 
26; can be postponed for varying periods? 


| 
27 | AL iis Chiat 1s true Mr. 


| Scott, if all of those examples include situations | 


5 | where gas is escaping from the pipe itself, then | 





39 | both categories occur so infrequently that I don't know 
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eress-Exam by Score 


how to judge the relationship between those two 


very infrequent things. 


Q Well, how about buckles in 


the pipe, for example? 

A I am sure it is possible 
and probably has happened. I have not been associated 
with any situation where a buckle occurred after the 
pipe was installed. 

Q Welly. now, 2f that. is 
a conceivable division then of events into true 
emergencies and emergencies the repair of which can 
be postponed, for varying periods of time, let.us 
look at the true emergencies and I take it that 
when you have a true emergency which we may 
define as one which would lead to the shutdown of 
the pipe, there there are again two respnnses to 
dt; ,Oe as, to do a detailed and thorough repair and 
the second is to develop and apply some short term 
solution which will permit the continuance of gas 
until the full scale repair can be made in a better 
season. 

A Mes, goat, as .conrect, 

Q And I take it that it 
would, be the policy of the applicant) to, utilize the 
second technique when environmental considerations. 
dictated it? Where possible? 

A Yes, where that is 
feasible to do, yes, sir. 


Q Andwagadn sh take it that 


confronted with every emergency except the emergency 
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which gives no time for thought, but confronted with 
every othe nof the categories we have discussed, is it 
the policy of the applicant to consult with the 

environmental staff that you described this morning? 

A Yes 

Q And again I take it that 
theultimate decision after that consultation takes 
place is in the hands of the district supervisor or 
persons above him? 

A Weer, stlat is right. 

Q Amal take S1t “that ain 
considering the extent to-which a répair situation 
may be postponed to a better time, you willhave 
regard not only for environmental considerations, 
but also to any social or economic considerations 
affecting the people in the neighbourhood of which 
you “are aware? 

A Mess 

Q And I also understand, 
and tell me if I am wrong, they will be given 
equivalent weight. We are not only concerned about 
birds, we are also concerned about people who happen 


to live in the communities. 


A Yes, indeed. 
Q Well, now, let me take 
an example SO --— to see 1f I can gauge how the 


applicant in a hypothetical case will respond to 
this kind of situation. -- You may be familiar by 
tOGKingmat the chart, if not otherwise, ‘that the 


pipeline route crosses the Donnelly River which is 
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Cross-Exam by Scott 


between Norman Wells and Fort Good Hope and it 
Crossesai1t, .lthink, about afmile fand ia half below 

the outlet Pee Lake. Are yow@familiartwith (that 
logatronr 

A Yes 

Q And I understand that that 
river is an important spawning and nursing area for 
grayling? 

A I don't know of that 
of my own knowledge, but I accept it. 

Q Well, let's take that 
deed. venvand a refer you particiwlamiy (GreP. J : 
McCarts’, Volume XX in the) Applicant's biological 
series in which he makes that statement. He also 
eeates, and 1 ask you to take this tas <fjiven that 
the grayling use an area about 1 mile on either side 
of the proposed pipe for a period of six weeks, for 
Spawning and hatching from May to early July and then 
they *continue totuse it "as: alsortvof alnursury area 
until November. 

Well, now, let us into this 
Situation pose a pipe failure such as a corrosion 
leak of such an extent that the gas pressure would 


not be maintained. 
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That is a serious leak, is it not? | 
A Yeswuteis-. | 
Q One in which shutdown 
of some kind would be unavoidable if not repaired? 


A Yes. 





Q And let us assume that 
the Teak occurs an the river bed during the first week : 
Opel. 2uethe crucial sgrayling, period, Now first of ! 
all, that event would be a true emergency, would it 
not? As opposed to an event,.the.solution of which 
could be postponed eight or ten weeks. 

A Pewouldimeed. =— 17 the 


Pressure in the pipeline was being lost,.that's a 


serious situation. 





Q A true emergency? 
A Vesv 
QO Now, 1S it an emergency | 


to which you must repond by digging up the pipe, or 
are there other alternatives that can be applied in 
Eiegivcttuat ton. LO. amel1orate, the enyironmental hazard? 


If they are, what are they? 





A Ves oinoehet- Si. tuataon:, 
Mr. Scott, one other alternative would be similar to 
the repair procedure we described in -- to question 
24, I believe it was, the repair at river crossings, 
which would be to expose the pipe on either side of 
the river bank, install a smaller diameter heavy wall 
pipe across it. I think I remember the Donnelly River 
Stothnar Location, its banks are reasonably high 


and they are not wide apart, and a smaller diameter 
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Fielder, Hurd, Cariscon | 
Cross-Exain by Scott 
L pipe, for example 42-inch, would easily span that area 
2) so a smaller diameter line could be installed as a 
3 | self-supporting span between the banks and tied into 
4 the mainline at either side, and the pipeline could 
3 go into operation in a very short time. The installation 
6 | is 
7 | Q Would it be suspended 
8 | above the water? In Sonny oe Mmejuet serying to 
9 | elanpiy 
10 | MR. GENEST: Well, he hasn't 
4 finished. 
12 | A Then’ “the installation of 
13] the permanent full diameter crossing could be done | 
ion at some time of the year when there was no hazard 
Be Fes ORM eat ert te rigor 
a MR. SCOTT: Would that be a 
17 | Suspension above the water? | 
18 A Vesis 
19] Q Now, I don't make any 
20 | Criticism of this because I’ didn't know®until Dr. | 
21 Eyres, bold me, but you and didnte ‘knowethat®this 
22 location was the key spawning area for the grayling. 
| im Ents situation, Wow are’ you gormgrtortind that out? 
4 A Well, the description 
25 | of the use that's made of the river by fish would be 
ay included in the operating manual, and the seasons Reo 
27 | disturbance to those fish might be serious would be 
re also in the operating manual, so we know £rom Feat 
oe source, “but a repair operation ‘that Large wouldn 't 
30 | 
| 
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2 First of all, the necessity of moving heavy equipment 
2 | and supplies, such as backfill or gravel, over poten : 
3 -tially fairly substantial distances at unfortunate | 
4 times of the year. Would you agree with that as a 
2 substantial cause of damage, if not -- | 
6 | A Rs *a isk potential 
7 | risk. 
2 Q fas = DOCOMt Lait wake 
9 | A Yes sir. | 
10 | Q And the second potential 
11) osk we envisaged was the necessity for crossing 
ie) or fording a substantial number of valleys and rivers, 
| where the situation may be difficult because of the 
14 | season, again as an area of potential risk. 
154 A Les tnere™ are’ risks 
16) associated with crossing valleys and rivers, yes sir. 
17 | Q Well now, in reviewing 
18 | your plan for dealing with these contingencies, we 
19 had two subjects of concern, I'll give them to you 
29 one following the other, and then ask you some question 
eh about them. thee first ‘concern “wast the plans and 
ee procedures for getting across valleys and rivers, and 
tall in the second place, the quantity and deployment of | 
yl repair equipment and vehicles. Now dealing with 
25 | Vottey st andetrivers@tire: -Orealty @-take” tt you are 
ar familiar with the Assessment Group Report which has 
ae focused on the special sensitivities of valleys in 
23 terms of construction and in terms of their location 
29 | 


and so forth. 
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Q And you would agree that | 
. | 
thessame +con¢erEnsY-=\attledst in part =-="wilimapphy 
| 
| 
in terms of operation and maintenance. | 




















A Me sr 

Q well now, in the Assess- | 
ment Group Report they prepared a sensitivity table | 
relating to valleys and river crossings. Are you 


familiar generally with that? 


A I’m aware there was a 
tabler lV Can eyoclauimltovberf£amidearvrwith ite | 
Q And that an thatrreporet 


a number of valleys and rivers on the route were 


flagged as having a higher potential for damage than 





others and I take it that even if you hadn't seen that 
you would be in a position, or your people would be in 
a position to do precisely the same kind of thing in 
terms of operation and maintenance. 

A Yes. 

Q Well, is there any virtue 
in attempting, in your repair operation, to develop 
Special procedures that are related, let us say, to 
10-Om 15 valleys? 


A Oh, I see. hes SCORE - 





we described earlier that the operations and maintenanc 
Manual would include contingency plans which would be 
applied to specific sections of the pipeline in the 
event that a break or some repair procedure was 
necessary within that section. Each of those plans 
probably would be different from the others, and each 


would include descriptions or instructions on which 
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equipment would be -- could be taken from which 























location, how it would travel to that location, and 


it would take into account sensitivities that might 





exist in one season but not in another, and so it would 
deal with it season by season. So those, I think 

we're saying the same thing except that I'm suggesting 
that rather than isolating valleys by themselves, and 
describing procedures for crossing them, I'm saying that 
for a contingency repair plan that the crossing of | 
sensitive valleys would be included wittin that plan. 

Q Yes, but as you reviewed 

Ene matcer you'd have no trouble in listing a series 


Of Valleys and rivers which, if you had €6 cross, are 


etter Jorn tO be difficult, to. «cross or run a high 





risk of potential environmental damage. 

A Certainly we could 
list the valleys, yes. 

Q Now, would you propose 
to try and develop special solutions on a seasonal 
basis, if you want, for each of those valleys? 

A Yes indeed. 

Q What sort of special 


solutions would you have in mind? 
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7 A To deal with the 

2! season in which the terrain is most sensitive we would 


3 || determine whether or not the vehicles, the low 





ail ground pressure vehicles that are available to the 





5 | operating company can cross the valley following the 
6. right-of-way. If they could not, a route that 

| differed from the right-of-way would be selected and 
8 | this would be done well ahead of when the need 


| 
a) arose. 





10 | Q Are you thinking there 

7a of an access road of some type? 

12 | A Ves, 

at Q Woulds thaty bea 

14 pPemmanentsaccess road? -- For that valley? 

15 | A Whether it would be 

al gravel covered or not is a different question. It would 


_ | be there permanently. Its object is to provide a 
Mahe POUL Ns LOr,. for, example,.an air,cushion. vehicle, that 
19) “al lowsed t ito,go, down, slopes, that, are, gentle enough 
Bmp oenat can be handled and EOLCROSS. the wriver.at some 


21 other location and come back to the right-of-way and 





2 proceed along it from there. 





| Q What other kinds of 

24 | solutions might you want to consider at those high 
25 | risk walleys.and rivers? 

26 | A We'd examine pretty 


3.7) carefully the use that might be made of helicopters, 
28 large helicopters that have a good heavy sling load 
29 || capability, so that we would stay off the ground 


301) sentarel] yecthat.ds, probably.the,» first. thing » we/d.look 
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1% ae. 


| Q Might you give any | 


fo 


3 | Consideration to stockpiling bridge units, for example, 


oi St particularly  ndafficulterivers? 





A A We hadn't considered to 








6 | my knowledge stockpiling -- did you call them 

5 bridge! units? 

8 I ca) Yes. 

9 A That equipment is trans- 


19 | portable and could be moved from locations which 





11) would be selected so that they are near these sensitive 





ie vwelleys.) Crossing: the riven titself,is..a question a 





13 little different than getting down the slopes on 
14 | either side. 
| 
| 
15 | Q Well, then coming onto 


16, that would you consider for example, stockpiling supplies | 


17 | and equipmentton both yszrdes, of particularly difficult | 
18 || rivers and valleys so there would be no necessity 


19 || “to cross them with heavy equipment and supplies? 


20 A Hoa) Lacge extent that 





> || Poenciuded yes-— 
22 | Q MeSe 
ee A Sel Nwche apian + «For 


24 | example, replacement pipe which would be stored along 





25), the sight-of-way at interbvalsy-= those storage sites 
Pen would pe selected keeping in: mind)that<ifnvawbreak 


27! occurred at a certain location then we want to avoid 





28] having to cross a river with that very heavy load. 


25 | Q Well, then do I have 








30 | it this way that as you proceed to your contingency 
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ALLWEST REPORTING L-TD. Fielder, ishbiegel L Carlson 
BSE NS Roig ee Cross-Exam by Scott 


1] Manual, you will agree with me that it will be one 
oy OL its fiunctions to try and isolate rivers or valleys that 
3, are potentially hazardous or that risk environmental 


4|| damage at certain or all seasons? 





5 A Wes, @l think we “are | 





Sayang ache same thing. Alplantwouldrbetaervasea having 


lon 


fy wae Minds thats certain valleys are sensitive and 


would be designed to avoid Crossings!) of those 


[e9) 


9 | wherever possible. 


10 | Q And you will have a 


11] range of potential solutions that will be designed for 





924 that particular. valley-cor perhaps one or more that 





13 | will obviate the necessity to cross it or provide for 
14 | an.easy crossing of it. 


| A Yes. 





Le Q Audi tibake i vthatvalt 
17 | that work essentially remains to be done? 


18 | A the detailed plan for 
Bey cach section of the line, ayes, tirsinemains tobe 


29 || done. 


ot Q Wel lipenows@the second 





22 || lssue was deployment of equipment and I understand that 
23 | the deployment that you have shown on the charts is as | 
| 


24) yet tentative, is that correct? 
! WITNESS FIELDER: 








base, A Yes,sir. 

| 
26 | Q But I also understand that 
po hig does reflect the -- your present view as to the 


28 | overall number of pieces of equipment that you would | 


expect £0 have? 





30 |i A Yesy sSir)sin geheral that | 


a ~~ 
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Cross—-Exam by “SCOtE 


is the case. 





Q You agree with me that 
obviously Ane equipment, if more equipment is purchased, 
it may indeed reduce the necessity of travelling with 
it over longer distances. 


A Properly deployed, that is 





quite correct. 

Q Yes Gisn te reheat «a 
desirable kind of insurance, even though it may 
never be used? 

A Should we find the 


Situation that you described to Mr. Hurd a 





few moments ago that most certainly would be the 
case. 

Q So I take it that you have 
not ruled out the purchase of additional equipment if 
as a kind of environmental insurance it should be 
seen to be desirable? 

A No, sir, the selection 
of the type of equipment and the number of pieces of 
each type of equipment and their location will have 
to be made not considering either of those parameters 
in isolation. They all have to be looked at together 
in’ conjunction with the sort of sensitivity problems 
that you just mentioned and we will learn a lot 
about that as the design of river crossings takes 


place because a lot of the information that you have 





just ‘described as being necessary knowledge for 


O and M purposes, will also be necessary in order | 


| 
to have a river crossing properly designed and constructed. 
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Cross-Exam by Scott 


Q Yes puted take that 
the issues thatare at play when you come to consider 
how much equipment you will purchase for repair work, 
are. tarst of all, ost: on, one srde"and on the other 
Side, security of the pipe from the owner's point of 
view and secondly, environmental protection. 

A Not necessarily in 
that order, but certainly they are all parameters. 

Q And that there is 
threfore no determination that the number of units 
and the kind of equipment you selected is necessarily 
fixed. 

A Taeets OUlce -COrrect. 

SnNoulLa- we rind; for” example 
that two sensitive river valleys isolates a portion 


Or our pr pesine that we Could*not get to from the 


stations on either side, then the sorts of considerations! 


that you and Mr. Hurd have been discussing would come 
into play and perhaps the solution would be to store 


some other equipment between those two river valleys -- 


Q Well, that deals mainly -- 
however 
A are Pit may not be that 
answer as well. 
Q That situation deals 


with a case in which access cannot be obtained, would 
you agree with me that if you found that access could 
only be obtained at high environmental risk in the 
same way you would be prepared to go to the purchase 

of more equipment and store it somewhere conveniently 


so that you would not be exposed and we will not be 
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exposed to that risk. 

A Absolutely naetewasi not 
separating the two. 

Q Because one of the 
things that concerned me is that if you look at the 
Spacing sofeequipmentsonaparts!of the route it seems 
to be extremely random and without any regard to any 
Puinciplehthateltcan-divines 

For example, if you take the 
section between Travaillant Lake Junction and Fort 
Good Hope, there are four compressor ‘stations, one 
is M-03 and that is a good one because it has got 
a 6,000 foot airstrip and fifteen vehicles. The 
next is “M-04 which is a 6000 foot airstrip, yehree 
Vehicles .*)M-Obichasvae2 /4009hOOtgalrsbripvand four 
vehicles and M-06 has a helipad and nothing else and 
twelve vehicles. 

NOwWhpitiienead that chart 
Pront. it frankly do not understand the principle 
upon which the equipment has been deployed and 
stationed in that fashion. Is there any principle 
there that I should refer to? 

A Generally ti crefers ito 
access via the highway system. 

Q What highway system? 

A We are talking about the 
highway, the Dempster Highway south of Inuvik. 

Q I see. Well, let me 
ask you this saiWhy would it be, for example, that at 


a station where you have merely a helipad you have 
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Cross-Exam by Scott 
lj stationed twelve vehicles, that 1S, M-06 Whereas, one 
2|| where you have a 6,000 foot airstrip you have only 
3} stationed three? M-04. 


4 | A Sir, without the 





a Maps) L-tand,it difficult..to answer you specifically, | 





6 but in general I gave last time would be the 





7\| answer, that there are other means of accessing that 
8] part of the right-of-way than from the equipment 


@iirethat. has, to. be stored: at. the sites, 


10° | Q Well, doesn't that assume 





ll j|| that the Mackenzie Highway was built? We are 





12 talking about the area between Travaillant Lake and 





E3)|| Fort Good Hope. 

U4 | A No, sir, the assumption 
was that the Mackenzie Highway would be built to 

UG| Fort..Good..Hope,as I recall, and that the Dempster 

it? Highway coming down south is completed, coming 
18|!| down south from Inuvik is completed. | 
19 | Q Yes, but is your contingency 
20 plan based on the completion of those two highways? 


ol A The contingency plan will 





ihe be based on whatever is completed at the time that 


273) the contingency plan is put together, sir. We have 





Zi not prepared one as yet. 
25 | Q Wolteoit four pipeline 


were built today and you had to be operational tomorrow 





27| I take it that the deployment of equipment between 
28 | WM-03 and M-06 that you have listed would have to be 
2S} totally rearranged. 


WITNESS HURD: 
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dy A Mr. Scott, chat as 


to 


fair enough if we assume that the pipeline is built today 


| cCo-assume that the highway is built today. 





4 Q Gee77 J hope ena ene 








> applicant has a better chance than the highway people -- | 
6 no, but you have shown us a list of deployed vehicles. | 
7, Do I understand that that list would be totally in= 


3 appropriate if the circumstances that exist today 





9° | exist when your contingency plan is to go into effect? 
10 | WITNESS FIELDER: 
11} A No,Ssir, it would not 


12) be* totally appropriate —- 





13 | Q Largely appropiate, 





14 | A It is based on a 
15 certain set GE ground rules and if thoe ground 
16 rules change then certainly the selection and deployment 
of equipment will change to suit. 

Q inmany event, this deciaoneur 
that you have presented to us is based on the completion 


20 | of those two highways? 





Ay A TOs the pemcs, that. F 
5 | 
| have mentioned, yes, 


23 | Q Yes. | 





ay What you are calling the 


> | Dempster Highway and confusing me is in fact now part 


of of the Mackenzie Highway that goes from Hay River 
e7 | tO -—- or the designed Mackenzie Highway that goes 
23 | 


PLoMmoheawenaver tO, Inuivikh, isn’t it? 
A Ped oenot hag NigcsO,. Sim, 


it seems to me that that is the highway that has 
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Cross-Exam by Scott 


already been at least partially constructed coming 
SOULEHVOUL Or Inuvik. Am I ‘confused! or are we 
both confused? 
Q Wel, 1 am certainly 
confused. 
WITNESS HURD: 
A Dake te (Can 
add a little bit, the Dempster Highway being 
ahead of the other in time comes from the southwest 
past McPherson and crosses the river and goes on 
up to Inuvik and it continues to be called the Dempster 
Highway in that area. The Mackenzie Highway ee 
FLomethe south will connect with it near the south 


end of the delta. 
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Hielder, Hurd, Carison | 
CLOSs-=Examiby SCoce | 
Q Inmeenaty context, the 
Mackenzie Highway stops at that point, then it becomes, | 
if you will, the Dempster Highway. 

A I think that's been the 
common usage. 


THE "COMMESSIONER? Lt) doesn't 





Stopmeriereil.it isi got) terget there tlirst. 

MRIMSCOTT YD "Dre'Fyles teliiis 
me they have officially changed the name, but I think 
Cur situation 1s clear. 

Q Bua Geakenae Giak this 
deployment of forces: isubased on that kind of 


assumption and as you move toward the actual deployment 





there’ may ‘bei all ‘kinds of changes. 

A Tivates #queceeCOrrect. 

QO So that there isi) no point 
in us attempting to examine whether the placement of 
i YeCucks) ate M050 sits bab ersor ivoty because ital 
depends on whether the highway is going to be built. 

A Net fondly. Gehatiyy siaeyubut 
as we've said before, there may be completely different 
types of equipment may be available wi thidethat 
period of time, and hence change. | 

MES eoCGOMT fhe sshankethose 


are all the questions I have. Thank you, Mr. Commis- 





Sioner. Tank you {Mr Hurd: 
MR. GENEST: No re-examination, 

Mr. Commissioner. | 
THE COMMISSIONER: Well, that 


| 

| 

completes the evidence of this panel, and Mr. Hurd and | 
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Mr: Frelder and Mr. Carlson, < want to thank yOu Lox 
coming and for being so patient with all of us in 
answering questions. You're excused. 
(WITNESSES ASIDE) 

THE COMMISSIONER: Mr. Genest, 
I'm in your hands. You have Mr. Horte giving evidence, | 
I understand. Do you Want to start now? You're welcome} 
if you want to wait until nine in the morning, that's 
aE Licht, .'0oO. i 11 leave it up to your, 

MR. GENEST: L think we'd 
Utke to Start now, Sir. I-wonder—-i4 we-could have a 
five-minute break to get the -— 


THE COMMISSIONER: Yes, cer- 





fatally, let's do that. 
(PROCEEDINGS ADJOURNED FOR FIVE MINUTES) | 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. GENEST: “Mr. Commissioner, 
aS you can see, our next witness is Mr. Horte, who is 
Chespresident of Canadian Arctic Gas Pipeline. TI 
thought I should say, sir, before reading the examina- 
tion in chief that Mr. Horte is being called in rela- 
tion to matters pertaining to Phase 1 of these hearings|, 
and also to answer some of the specific concerns posed 
by you, sir, and be available for cross-examination 
to some of the parties who didn't get as “far as) they 
wanted with some of the consultants. I want to empha- 


Size that Mr. Horte will be recalled at val later 





Stage to deal with policy matters arising out of 
Subsequent phases of these hearings, and I thought I 


smould stote this at the outset so that the impression 
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Ve ice HoOmee 
Ike, (CIMsKie 


will not be created amongst the participants that 
this is the only chance they have to cross-examine 
Mr. Horte. twist be asking you, sir, I hope that 
the need for any ruling will not@arisedbutel wantato 
give notice that I will be asking that the cross-examination 
Should be reasonably limited to matters properly per- 
taining to Phase 1 of the hearings. 

With thatd<swondexr it = 


might ask if Mr. Horte could be sworn? 


VERNON L. HORTE, sworn: 
DIRECT EXAMINATION BY MR. GENEST: 

Q Mire Horte;gyouware the 
president of Canadian Arctic Gas Pipelnme Limited. 

A Yes isire 

Q And also of Canadian 


Archaic Gas Study: Limited. 


A ves. 

Q These are sister companie 
are they? 

A ves. 

Q Anaad understand, six, 


that you're also the vice-chairman of the Alaskan 
Arctic Gas Pipeline Company and the Alaskan Arctic 
Gas Study Company. 

A Mesy a) ‘am. 

Q And you were born in 
Kingman, Alberta in 1925. 

A Yes, I was born then. 


How far is that from 
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BURNABY 2, B.C. 
Vib. HOree 
In Chief 

‘i Mr. Gibbs' place? 

2 | A I'm not sure, about 200 
3 miles, 1 think. 

4 Q And I understand that 

5 you served in the Second World War with the Royal 

6 | Canadian Air Force. 

7 A Ves: 

g | Q And dealing with your 

4 education, sir, you attended the University of 

10 | Alberta where you obtained a B.Sc. in Chemical 

11 | Engineering in 1949. 

in| A Yevsi. 

is Q And you began your 

| 

14] working career -- I shouldn't say that, students will 
A | De supset —— you began your career witinethe [Chemical 

ba | & Geological Laboratories in Edmonton, after which you 
a joined the Alberta Energy Resources Conservation Board 
18! asiva) gasiiengineer Is ‘that tright? 
19 | A Thats fcorwect. 
20 | Q And you remained in that 
a1 | Gapacwiy: unit!) 11:0:'52 2 
2) A Right. 
33 | Q Brome E52, to 1957 you 
>| were with DeGolyer and MacNaughton, who are well-known 
| petroleum consulting engineers in Dallas, Texas. 

Beg A rats, Correct . 

Bald | Q And in 1957 you joined 
23 | Trans-Canada Pipelines Limited as chief gas supply 

25 | engineer. 

30 | A Yes sir. 
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BURNABY 2, B.C. Va BT Horte | 
In Chief 
Q You were appointed vice- | 


























president of gas supply of that company in 1961. 
A Yess | 
Q You were appointed 
group vice-president responsible for gas sales, gas 
supply, and planning departments of Trans-Canada 
Pipelines in 1966. 
A thee Swietoht..< 
Q And you became president 
ot~Trans-Canada Pipelines in 1968, is that correct? 
A COBLECts 


Q And you remained in that 





Pestelon until-you) joined this. project, in, 1972: 

A LidieLSsCOrrect:. 

Q And perhaps I neglected, 
Mr. Commissioner, to file what we have usually done | 
With each witness, is to file his qualifications. Per- 
haps that could be given the next exhibit number. 

(MR. HORTE'S QUALIFICATIONS MARKED EXHIBIT 127) 

Your professional and 
business affiliations are shown in that exhibit, Mr. 
Horte. 

A Lhey.are.. 

@) You're a professional 
engineer »Vou sey ardirector, ofthe Canadian. Gas 
Association, director of the National Trust Company, 
and a member of the American Gas Association, etc. 

A Mess. 

Q May. askesvyon then... Mr. 


| 
Horte, so; go to, thessummary of your, testimony. in chief 
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Vii. Horte 
ine Cher 

and to give us the history of the development of the 
Arctic Gas project, and your association with ite, “and 
perhaps before you go on, Mr. Commissioner, this will 
be, I'm sure, ancient history to a number of people 
associated with the project, but I thought it would be 
useful at some time in these hearings to have that 
On the. record: Mr. sHorte’ will deal not only with that 
but with the internal organization and decision-making 
process in the company. Will you proceed, please, 
Sir? 

A Very well. 

Mee Chairman, my@first 
association with this project goes back to 1967 
during my employment with Trans-Canada Pipelines, when 
Trans-Canada, Michigan Wisconsin Pipe Line Company, 
and Natural Gas Pipe Line Company of American first 
commenced studies to determine the feasibility of 
constructing a pipeline into the sou_thern part of 
the Northwest Territories, namely the Beaver River- 
Pointed Mountain area, where it was considered the 
potential existed for major discoveries of natural 
gas. 

During the course of these 
Studies it became apparent that the potential in this 
area appeared unlikely to be large enough to support 
Such a pipeline. With the discovery of the Prudhoe 
Bay field in Alaska in 1969, however, it was decided 
to extend the initial studies by investigating the 
feasibility of a pipeline to connect with this area. 


Subsequently, in 1970 the three major producers in 
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Prudhoe Bay, namely, Exxon, SOHIO and ARCO, joined in 
these studies and these six companies then formed what | 
was known as the Northwest Project Study Group. This | 
group had a common interest in assessing the feasibility 
of transporting gas from Prudhoe Bay and the Mac- 


kenzie Delta, where exploration was then taking place, 





EO US. and™“Canadian’ markets. 
About the same time as the : 
formation of the Northwest Project Study Group, ah Ser ee 
Study group known as the Gas Arctic Systems, was formed 
with similar objectives and both groups then Gear ried 
on their independent studies until Une yo 7 28 Ae 
that time the two groups joined forces to form what 
then became known as the Gas Arctic-Northwest Project 
Study Group. The number of participant companies 
in the two independent study groups totalled 12, and 
upon their joining forces, additional participant 
companies were added to the new study group. The 
Study group was set up on a basis whereby any company 
with an interest in the project would have the right 
to’ become a member simply by paying its share of the 
costs ‘incurred by the study group. All studies made 
by the independent study groups at the time of their 
joining together were pooled and the costs for work 
done independently were picked up by the new group on 


a basis whereby each participant paid an equal share. 
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With the formation of the 
| Gas Arctic/Northwest Project Study Group the participant 
| Companies decided to employ a full time management 


and staff to control and supervise numerous studies 





required to determine the viability of the project. 





The staff was also charged with the responsi ba Lity 
of preparing the necessary data required for Evlings 
before the appropriate regulatory authorities if 

as a result of these further studies it proves sound 


i O7d0*'so. 





IneSepcembes OF 1972 Mr. 


Wilder and I were employed as Chairman and 





Vice Chairman respectively of the study Group, and 

as Chairman and President of Canadian Arctic GAs 

| Study Limited which was formed to CaLcry out this task 
| Project 

P ane Canada fer tite Gas Arctic/Northwest ‘Study Group. 
We subsequently have been responsible for hiring the 


other members of the management team and the Staring 


of the ‘organization. An Alaskan Arctic Gas Study 


| Company was also formed and Messrs. Ward and Mathews 
| hired as President and Executive Vice President 


respectively of that company. They along with a small 





staff managed the operations of this company in Alaska. 





! Mr. Wilder is also Charman 
of the Alaska Arctic/Gas Study Company. Mr. Brackett 
and myself are Vice-Chairmen of this company, thereby 


providing continuity and consistency in the overall 


approach to the project in Alaska and Canada. The 


5 | studies undertaken in Canada and Alaska have mainly 


30} been dome and performed by the same consultants so as 
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1} to provide a common and consistent approach, with | 

> | special consultants being utilized in Alaska andin 

2 Ganada to handle anddeal with particular aspects and 

4 | problems unique to each area. Canadian Arctic Gas 

5 | Study Limited with its sister company, Alaska Arctic 

¢ | Glspercterted cto jointly as Arctic Gas, have been 

4 | responsible for the studies prepared on behalf of the 

3 | study group and for the preparation of the applications 

= submitted to the Department of Indian and Northern | 
10 | Affairs which is now before this Inquiry and for 

be applications filed with the National Energy Board and 

- in the United States, the Federal Power Commission and 
+e! the Department of the Interior. 

ah Now, those applications Pomeeieee 
fo are filed by -- in the name of the pipeline companies | 
% in each respective jurisdiction, namely Canadian 

af Arctic Gas Pipeline Limited in Canada and Alaska 
= Arctic, Gas Pipeline Company in the State of Alaska -- | 
i9 | or in the United States. 
at In carrying out its function, 
21) Arceioecas has through its own “staff and through 
22 | the use of numerous consultants, worked under our 
« supervision--and through the use on numerous consultants 
ci working under our supervision, prepared this 
| material. We have operated with a relatively small 

eA staff with most of the detailed work being assigned 

at to numerous consultants working under our supervision. 

1 

28 | The Management of Arctic Gas is responsible to the 

29 | participant companies who have set up a management 

ail committee which operates in a manner very similar to 
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a Boatajeox Directors, Each participant company is | 


























represented. by dmember on this management committee. 
The Management Committee meets monthly either in 
total or through an executive committee appointed 
by the Management Committee to review the progress 
of the project. 

The brocade policy of Arctic i 
Gas is decided by the Management Committee. Within 
the policy guidelines the company management 
Operates. The Management Committee is organized into 


three groups. One is Canadian .non-producing companies, 


that is the Canadian transmission and distribution 





companies and Canadian companies that simply have 
a financial interest. 
The second group we call the 
U.S. non-producing companies. It consists of 
U.S. transmission and distribution companies. Finally, | 
there is the producer groupj. This consists of the | 
Alaskan and Canadian producers. This grouping is reflectad 
in the arrangements for voting. The agreement to which 
all members of the Consortium are party provides that no 
decision may be made without a two-thirds majority 
VOLesfrom/each group. This ensures that no one 
group dominates the Management Committee. 
The Canadian non-producers group 
COnSsists of: 
TransCanada Pipelines Limited | 
Alberta Natural Gas Company Ltd. | 
Gnada Development Corporation 


Consumers Gas 
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1 Union Gas | 
2 | Northern and Central Gas Corporation Limited. | 
3 | 
4 The U.S. non-producers group consists of: 
5 Northern Natural Gas 
6 Michigan Wisconsin 
7 | Natural Gas Pipeline 
8 Texas Eastern Transmission 
9 | Panhandle Eastern Pipe Line 
10 | Pacific Lighting Gas Development Company 
11} The Columbia Gas Transmission Corporation. 
12} 





13 | Tie producers” oroup ‘consists of ; 

















14 | Imperial Oil 

15 | Gulf Canada : 

16 | Shell Canada | 

17 | Canadian Superior 

18 Atalntic Richfield Company | 

19 | 

5 The agreement provides that the participants may go and 

i others may join and this has happened. Companies that have 

withdrawn are: 

22 

— Transcontinental Gas Pipe Line Corporation 

5 | Canadian National Railways 

- The Alberta Gas Trunk Line Company 

| The Standard Oil Company (Ohio) 

26 | 

sq) Cororado Interstate” Gas’ Company 

a Pembina Pipe Line Limited. | 
39 | Exxon Company U.S. 

ol Canadian Pacific | 
oo 


\ Canadian Utilities 
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i Numac Oil and Gas Limited/Sunoco E & P Limited. ! 
2| : 
Now, the members of the 
*| consortium have an influence in the decision making 
* process of the Study Group in another way beyond 
: just the direct influence through the management committed. 
s YOUuTwirt dppreérate that there is a very ‘considerable | 
my body of experience represented by the companies that I have 
ia mentioned. We have formed Committees that have 
| enabled our consultants and advisors to obtain the 
a benefits of that advice, which represents an important 
al cross-section of the natural gas industry of North Americd. 
on Technical, Environmental,” Financial, Legal and Public 
a Affairs Committees have been designated by the Management | 
ae Committee for the purpose I have just outlined. These 
cm committees often appoint sub-committees to review areas in 
ia which they have particular expertise. This organization | 
ja I have described will of course be superceded by the 
“a usual type of organization where control is exercised 
_ through a board of directors when construction commences. 
| When the project is financed. 
“a I would like now, just to 
aa briefly the wrganization chart for our present 
a organization and we have a view graph here which 
yA 
"’ | would be helpful. 
rae || 
This is the present organization chart 
ee 
-_ for Canadian Arctic Gas Study Limited and represents 
ter | 
a the organization as we see it. Now, in these | 
28] 
ae broader terms that will be the organization utilized 
29 
~ | during the construction phase of the project. 
30 | 
| 
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Starting at the top of course the 
Chairman and Chief Executive officer below which the | 
President and reporting to the president the 
--7 thoseiishownp ona ther inst dinesin. their very 
functional areas. Vice-President of Finance, 
Operations, Engineering and Construction, General 
Manager of Employee and Public Relations and our 
Vice-President and General Counsel. 

Now, I don't intend to go 


through all of the positions shown on this 





| of operations and Vice-President of Engineering and 








a foymhiexcontrol en) in, the, Calgany office. 


euganizationychart,a buted thinksan particular at 
would. be hel piilwtorreviiew with youran, a bitiof 


detail the positions under the two headings Vice-President 





Construction as those are) very key» in terms of) the 
subjects being discussed before this iM oven oistaass2 5 

I will just mention eae 
on the left hand side under the Vice President of 
Finance, however, I think most of the titles shown 
there) aveiiself-explanatory as to why they would 
» Meponh wo} the Vice-President of Finance, down) the 
second column, the second block from the bottom you 
will see the Manager of Administration for the 
Calgary Office. This is simply because of convenience 


that the administrator in the Calgary office reports 











Onejrother? pointeands just 
bo mhesright of that on the bottom block you will 


see Bconomic Advisor, and if you fodilow the line 





up you will see that the Economic Advisor reports to the 
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Treasurer. It was just shown this way to make room 
on the chart. The Economic Advisor also happens 

to be the same person who has in our studies haé 

a great deal to do with the economic impact of the 


project in the Northwest Territories and also on 





the overall Canadian economy as well as being very 
much involved in the socio-economic considerations 
in the Territories. | 
Going to the next,functions 
under the Vice-President of Operations, the first 
block; iiathinkeissseli=exphanatory; this is simply 
the director of operations and maintenance who will 
be the man of direct line and responsibility for 


Operations and maintenance. 





The nextcolumn, the Birector 

of Environmental Protection and Community Relations. 
1 would ilike itoimentionsthat iwhile«cthis position is | 
Shown as reporting to the Vice - President of Operations,| 
during this phase in our planning he has reported in 


a dual role and probably to a greater extent has liason 





and workec with the engineering and construction people 
with the environmental inputs. He reports in the 
direction shown fundamentally because this is an 
ongoing position as we see it where in addition to the 
environmental input to the actual engineering and 
construction, there will be a continuing role during 

the operations and over the life of the project in 


this area. 
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In, Cheer 

The community relations | 
also handled by this director are handled in that 
cto a because No. 1, the person involved 
and ‘if yourplikeGinteres tor" feel for thisvarea ,=plus 
the fact that we feel that the environmental and the | 
sociological considerations are very much related, and | 
that by these two functions redlly reporting to this 
one man, we feel that that will provide better co- 
Ordination . As you can see below that, this man will 
have a manager for Northern Affairs, or on the socio- 


logical aspects toftthings reported tonhim.«He will 


have a manager of environmental protection, and the 





last block shown is amnager of northern business 
planning. This 12S a pos@tion that) lasiwe seetthe 
project developing, more and more emphasis will -- 
it is an area where more and more emphasis will be 
required in that this will be otr man charged with 
liaisoning with the communities, the various levels 
of government to develop plans to make sure that 
there is participation in the north, and that oppor- 


tunities are made available not only in the employment | 





area but in the actual business community in the 
north and the development of that business 


community. 


| 
Going to the next main head- | 
ing on the chart, the vice-president of engineering | 
ancdnconstruction, and reporting *to"himothée director | 
of labor relations, and I think I might take a moment 


there;Sto'explain*that! the®direector. of Yabor relations 


is shown reporting here rather than to the manager of | 
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Vib. Horte 

In Chief | 
employee relations simply because this man will be 
dealing more directly with those labor relations 
associated withthe large pool of* labor that will’ in 
fact be employed by the contractors to a’ ‘great extent 


on Ene PLrojyece. The union problems and other problems 


that are associated with that, so his -- this will be 
his main function. Obviously this will be co-ordinated 
very closely with our overall employee-relations 
policies, but is somewhat different than the longer 
term employee-relations problem in that it's parti- 
cularly geared to this construction phase and the 
large number of people who will be involved with the 
CONeractors:. 

Tnesnextheading, LT think,7i's 
sett—-explanatory, 1s the’ director of procurement, and 
teaily nevwal be-director of procurement ‘and logistics”, 


the man responsible within the company for negotiating 


| 
i 


[Ne cecnis= Of Our material supplies, ete., and assuring 
us that in fact these supplies will be available when 
required, in the most expeditious and the lowest 

cost method possible. 

The manager of budgeting and 
planning, shown immediately below that, is not an 
Overall corporate manager of budgeting and planning, 
but simply the budgeting and planning associated with 
construction itself. 

The next man or the next 


position, really, I don't believe requires explanation. 
| 


This is the director of construction, the man who will 





be directly responsible for the construction aspects. 
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Velie Hocte 
In Chief 
Immediately below that is 
director of engineering, who will be directly respon- 
Sible for the engineering design aspects of the ee 
Below the director of engin- | 
eering you can see is assistant director of engineering, 
technical services, assistant director of engineering 
facilities, and below them many other managers 
assisting the director of engineering, and off to the 
right on the two blocks shown, similar assistants to | 
the director of construction, and many, many other 


Managers which will be required below them. 





With respect to the -- those | 
positions reporting to the general manager of employee 
and public relations, I really think those are quite 
Straightforward and I only make the comment again that 
as a matter of convenience, the manager of administra- 
tion, shown in the lower block, for the Toronto Office,) 
reports to this manager. 

ODE ver rare rl oht., those 
positions reporting to the vice-president and General 
Council, I think, are all self-explanatory. Unless 
there are any questions at this time -- but I guess 
Weadllpdealewa th. those, later. 

MR. GENEST: Sar, TL havesa 


DRinted. copysof, that. You might. like it filed, as 
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ap aie ae V. L. Horte | 
In Chief | 
1 THE COMMISSIONER: Excuse me, | 
=| Mr. Genest. Miss Hutchinson, you might have copies 
3 | made and distributed. : 
a | MRIMGENEOT. Sir i *have some 
5 | but we've just mislaid them, and I'll find them 
6. within the next half-hour. | 
"| Q I'm going to move on noe 
8 | Sir, to sort of miscellaneous subjects because cney 
>| arose during the course of the hearings, and the first 
10 | one I want to deal with is the question of pipeline 
11y Sizing, and the process by which you arrived at a 
12) decision, Mr. Horte, to propose the use of a 48-inch | 
ak pipeline at the pressures about which we've been 
14 hearing. Could you deal with that, please? 
a A Yes sir. 
16 | In determining the size of 
17} the pipeline, it became apparent at the outset, when 
18 | one considers the distance over which the gas would | 
L9 | have to be moved, that a very efficient system would hal 
soa to be designed and constructed if the project was to be 
21 | economically viable. Generally, providing gas volumes | 
og are vavadilable to justify its sizing, the larger the 
23] diameter of a pipeline the more efficient or more 
wie economical the transportation of gas through such a 
25 | pipeline becomes. this, Clscourse. as also a | 
26 | function of the pressure at which the pipeline will be | 
27 | 


H Operating ,but given common pressures the larger you 
can go on diameter, providing you have gas volumes to 


H justify it, the more economical the facility. With | 
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In Chief 
1 of the line being designed, so that it was capable of 
2| being constructed with existing technology, we arrived 
| | 
3 | at a conclusion that a 48-inch diameter high pressure 
4 | System operating at 1,680 pounds was the most efficient 
2 | system. Our studies showed that such a pipeline operate 
6 | ing at fully powered capacity would be capable of | 
4 movirg 4.5 billion cubic feet of gas per day. 
8 | Obviously, such a system would; 
a not be viable if the volumes of gas available from the 
ne Alaska North Slope and Mackenzie Delta were not 
11} Suffrciently ilarge..5 Our review iof; the situation ind- 
al peated that volumes, of :2 «to,-2: 1/4 billion ‘cubic -feet 
seal per day or larger would be available from the then 
a discovered Prudhoe Bay area in Alaska where reserves 
ia are estimated at about 24 trillion cubic feet, and that 
16 | the future potential of this area was also large. 
cl It was judged that one could 
18) reasonably count in the near term on volumes of gas | 
al from the delta on the Canadian side of one to 1 1/4 | 
20 | billion cubic feet per day, and again that additional | 
214 volumes were likely to be developed thereafter. | 
pet | | 
233 
25 | | 
2631 
! 
27 |) 
a | 
28 | | 
30 | 
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V.L. Bore 
In Chief 
1| Assuming the demand exists, 
2 bhe ReyPeoutne@seasivaility of ganyeprogect, Ofscourse, 
>i is not necessarily the ultimate volumes that may be 
4] available in an area, but the initial volumes which are, 
5 | demonstrated to be proven and available to support the | 
6! Matval finaneingdofathe project: Livin) fact no other 
ay resenves jwere?dzscoverediy'in thissconnection our 
8 | studies indicated that feasibility would be assured 
2 with the initial volumes from both sources indicated 
10 Of hres to 3 1/4 billionicubicetéectiperkdayy, «We | 
11} expect, thavingtregard to therhighypotentialcof£ -both 
le areas PNatethesprejecbistarting at that level of through- 
ot put would in a few years be operating at its full 
a Capacity of 4 1/2 billion cubic feet per day. 
a Now in connection with the 
16 | sizing of the pipeline, a question has often arisen 
17 | in connection with the sizing of the northern laterals | 
18) themselves, whereby they are, as you know, both 
19 | Sized at a 48-inch diameter as well as the 48-inch | 
20 | diamtker for the main line. Se that ifsyoushave 
21) two of these 48-inch diameter pipelines coming together 
_ ultimately the capacity of the two lines would be up | 
| 
an to nine billion cubic feet per day. Now two major | 
24 considerations vent into this decision. These were the 
I impact on the environment and the economic feasibility 
oa of the project. The potential of the North Slope | 
a and the delta made it seem quite realistic to look | 
a forward in the long run to a throughput of 4.5 B.C.F. : 
ie per day from each of the producing areas. This alone | 
30 | | 


cscs justified building in future capacity, but perhaps not 
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Ses decision would probably favor the 42-inch system; but 
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In C hief 

. to a 48-inch size on the basis of economics alone. i 
o But there was the further consideration -- the | 
ay environmental consideration. Over=siZing*in- this 

4) Sensitive northern area would reduce the necessity 

sal for future work associated with expansion in those | 
60 areas. It seemed to us that the combination of these | 
my factors justified over-sizing these supply laterals 

8 | particularly since the overall economics of the 

oy project as a whole would support this over-sizing. | 
ae Q Could Ay asian youl so | 
cae explain that’ a Itttle Mr. “Horte?) You™say the Beononics| 
a of the project as a whole 
13 | A Well, when we look at the, 
‘| POtalecost, Of the project, including those two 48-inch | 
15] laterals, and the cost of service associated with that, 
16 | it is our estimation that the economics of ens eee A 
17 | are such that gas will land on the market place on a | 
a | truly competitive basis with any other form of energy 
ey now being looked at in the market place. The only 

\) 
Se Otro chang P*coubd say pi ptyoursmed in ithe initial 
21) years those lines down to a lesser size, let's say 
22 | 42-inch, it would improve the early year economics. 
| 

a. Whether “in “the *long sun on *a"strai ght <cononiic basis 
a4 it would prove to have been the right decision or not, 
27 | is something we'll only know after the fact because 
a if the buildup of volumes were rapid, then one would 
a find that the 48-inch diameter would certainly have | 
78 been a wise decision on the basis of economics alone. 
4 Whereas if the buildup were slow, the economic 

30} 








ettoH: «t.V | ie Aad 
. fein Dat. "7 | 
.snols évisonooe to atesd eft ao osie doni-8b .a, 
odt ~~ nottstebietios xoritiw edt asw siodd gue 
zidt? at -paisie-1evO  “aolssisbieno> Issnemnorivas 
sticeeoen sft soubsx Bigow sors misityron svisiense 
ocodt ot rolensqxe dtiw base iooses Siow situs0t rot 
eaert? to ASitentdmoo oft Jandy ey az Bentsen ai anes 
stares! yfaane onstt paisie-tevo bsitisest exodons? 
ant YO enimonose IietYevo end sonie yiasisolIineg 
poiisie-xevea gids troaque bisow slows es assford 
oF poy Nes TI Pivod 9 
aDimedooe edt yee oY SetioH .4M ,sisteil 6 gens ateiqus 
) . olodw & as tostorq ant To 
sid gs sxool ov nendw ,ifow & 
font-3t ows seods bcrabertoctt eae adit lo' taco Iases 
tent ctiw bederoorasn obivisea Io teoco edo Bas .altaresal 


= 


noftay vég@ensat Lo soimonoos sit tsady nolismives wo #f Fi 
Pre soi iy Javier ods no bast [ilw esp ted> dove sis 
Yeuere IT seo? yetizo yas nitfw etesd svidizeanieo yi 
Vino sadt eoslaq todtam ond me ts baxdtool pated wan 
[sittat sdv wi Beste soy df yyse bivos T pris redsto 
vee 2 gel este te220%f 6 0% awoh zenil seont 2169Y 
/ BO LMOLGIS It68Y ylrss ait svexrqmti Biluow ti ,doai-Se 
efasd oimecess tdipisite 6s ao out pool eds al asizedw 
1306 Jo ndLeisobh Sapir sdt aeod evad of svorgq binow aI 
Jevsood fost od? szgtis woadt yieo Ilew poinsemoe ef 
bivow ano aad3 ,biqgsx sisw eemofov to gubiinud ens 1% 
oVeSH VYldistieo binow xedemeib fonk-8) odd tent braid 
.onole a0imetiooe to efend oft no noluiosb eeiw s need 
Simonsos- eit ,wole esrew qublinud edy 2k ssex1enw 


tucd yméteaye doni-Sb ole stove? yidsdorg bluow nébetoeb 
ay 


Ao % 





ALLWEST REPORTING L-TO. 
BURNABY 2, B.C, 


fo 

















V.L. Horte 
In Chief 
| 
when we combine the two, having regard to the environ- 
mental aspects, the project courdad, in“our opinion, 
on the total basis demonstrate economic feasibility, 
we chose this course. 

Q Well, I interrupted 
you, Mr. Horte. You were, I think, going to expand | 
on the environmental aspect, which is, as you say | 
in your statement, to delay additional work or 
looping in the sensitive northern area. 

A Well, to the extent that 
you have additional Capacity available in the initial 


system, it certainly means that as additional reserves 


are developed, less looping will be required by that 
OVeYr=Sizing . 

These, then, are the reasons 
for the selection shown in the Original filing. “subse- 
quently, as you know, we have also filed, as I"ve 
mentioned, an alternative Proposal showing these two 
laterals Sized down to 42-inch diameter systems 
operating at the same high pressure. This was done so 
that a comparison could be made of the COSES, and ene 
effects therefore of smaller size laterals. While 


there are some immediate financial Savings, as I have 





mentioned to the 42-inch line, we prefer at this time | 
the 48-inch laterals. If the rate of discovery in the | 
delta proved disappointing, or if costs escalated onal 
our present expectations, which might change that overall 
economic consideration, then it could be desirable to 


Opt for 42-inch laterals. For these reasons we felt | 
that alternative should be considered by the regulatory | 
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authorities and this Inquiry in the first instance. 


Q When is the decision, 


Mr. Horte, relating to the size of the laterals, likely 


to be made, in your present judgment? 


A Welt, certainly once the 


approvals are eae and we have the benefit at 
that time of a further evaluation of the economics, 
once we have firm bids on various parts of the 
project and aspects of the project, we have an addi- 
tional assessment as to the reserve Situation, what's 
happened in the meantime, then would be the time. 

you order 
Obviously you have to make it before ‘your pipe and 
equipment can proceed to get on the ground. 


So it would be shortly after 


the regulatory approval. 


! 
i 


| 
| 
| 
| 
| 
| 
| 
| 


THE COMMISSIONER: You've said, 


Mr. Horte, that sizing depends on a number of things 
but one of them was the extent of the reserves. You 
gave us at the bottom of page 7, a figure for the 


reserves, Prudhoe Bay, 24 trillion cubic feet. You 


didn't give us a figure as regards the delta reserves. 


Can you give us a figure that would cover that? 

A Yes, Our estimate of 
the delta reserves which we filed with the National 
Energy Board, with the Federal Power Commission, in 
those proceedings, and I'm not certain whether those 
exhibits -- 

MR. GENEST: Well, we've had 
Our little arguments about that, Mr. Horte. 
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V.L. Horte 
In Chief 
cubic feet at the present time. That is made up of 


reserves categorized as proved, probably or possible. 
it's our estimate that the reserves that willbe 
developed in the fields now discovered, having regard 
to the seismic of the area, etc., it does not include 
Simply because of the time at which the work was done, 
this winter's drilling, and some new wells that have 
been drilled this winter. 

THE COMMISSIONER: Mr. Horte, 
the sizing, the’ extent of “the reserves will have 
a bearing on sizing and looping and the life of the 
pipeline itself, and you've given us the figure of 
Oni /zeectatirone* Ll think I read in the paper that the 
president of Alaskan WECERC, VOurd sister company, gave 
a figure just very recently, I wish I had the figure 
before me, and if the matter is one” that” doesn’t 
spring to your=mind, = LTT try to find it but it seemed 
to me to be a much higher figure. You must have been 
giving a speech somewhere. Are you aware’ of the --| 

A i -wouldn™t think that 
with respect to those reserves -- 

Q He was speaking about 
Mackenzie Delta. 

A I- suspect he was probably 
talking about the estimated potential for that area: 
if he gave a much higher figure, and in that regard in 
these same exhibits our consultants estimate’ that the 
ultimate reserves that may be developed, in other 
words the potential that they foresee in the Mackenzie 


Delta, they foresee it to be well in excess of 50 
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Veta HomEe 
ive Eh tet 


trillion cubic feet, that is for the on-shore and 
off-shore Beaufort Sea area combined. There are 
Similar figures on the North Slope of Alaska or the 
estimates exceed LOCSEeri Tiron cubic feet, 
estimates have been made by the Geological Survey 
in Canada where their estimates’ as’ I recall, are in 
therorder iof 90)'to 100 trillion Cubic feet in the 
Mackenzie Delta and Beaufort Sea areas. So that gives 


Of 
you the order of magnitude “how people estimate the 


\ 


potential of the area to be. I would expect it's a figure 


such as that, that he must have been menticring. He 





certainly is aware of these humbers, they are in his 
own application. 

Q in your application to 
the Minister in March last year, that is to the 
Minister of Indian Affairs & Northern Development, did 
you give a figure for the reserves, proven reserves 
ati the “delta? 

A they were filed, sin, | 
not at that time, but they were filed as I recall about 


October or November of 1974. The additional informa- 





tion was filed. 


Q NGyee dont mean thie 
filings, I mean the actual apolication. I think a figure 
of -- well, it can be checked and I don't want to Bye ad 


you in giving yaur evidence in chief put 1 think Te | 


WaS ma figure: of about —- well, we'll have to look it 
up. 

A Am not certain, Six... We 
could certainly check that. 
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MR. GEN _EST: I'll have that 
fonryouvin .themmorning ,*sixr. 

THE COMMISSIONER: Well, I'm 
sure it's on this desk somewhere. Well, carry on, 
SiV: 

MR. GENEST: Well, sir, if I 


might be permitted to just follow up on some of your 


questions. Perhaps it might be useful, certainly it was, 


useful to me to learn about the distinction between 
proven reserves and probable reserves and estimated 
reserves. 

Q Could you tell us how 
these are arrived at? They are arrived at on some 


scientific basis, I understand. 
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1 A When you catagorize 

2 | between oroved, -probably and possible, I guess to some 

3 | degree it is a judgment factor just where you draw 

| the line between.) probable and possible ina 

5 | discovered field. -- And I will deal with that 

6 | separately. If you go beyond that, when you are dealing 

proved 

us when you are talking about / , probable and possible, 

3. you are talking about reserves, in a normal sense 

9 of the word, that you beiieve are associated with 

10} an existing discovery and that is a field or a structure 
11} now discovered and known to contain oil or gas. 

12 | When you talk about potential 
13 | reserves or ultimate reserves in an area you are 

14 | usually talking about somebody's evaluation of what 

15] people are likely to discover when they drill new 

16 | structures that have not been explored, the drill has 
17 not penetrated these structures and these evaluations 

18 | are made by looking at the overall geology of the 

19 | area, the amount of sediments that are likely to be 
20 | in the area. The similarity of those sediments to 
21) other known areas in the world where hydrocarbons 

22 | have been discovered and thé evaluation of the 

33 structures in the area, the likely accumulations and 

24 | through this and a greatdeal of judgement, people 

25 | estimate what they think the ultimate potential 

26 will be and certainly they are not always right, beeanes 
27 | that is a very inexact science as compared to estimating 
28 | the reserves within a fie that has been discovered 

25 | where you actually have some data and you know that 


a hydrocarbon exists. 


| 
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Now, in a field where an 
estimate of the reserves in that field, certainly in 
the early stages -- let's say that the field has 
one well in it, he'd beinclined because of lack of 
additional wells in the structure to estimate the 
proven reserves based on one well as rather small. 
HOwever, if he had seismic information which confirmed 
the existing well and it showed the outline of the 
structure from seismic that he had confidence in, he 
would probably extend himself to saying that well, 

I feel more -- I feel less confident, but still quite 
confident that probable reserves will extend out to 
this pore i that structure@and?the possible reserve 
category is a category where he says, well, I still 
think there are great possibilities in this structure 
because of Structural outline. They are less certain 
man the probable Cavegery’ 

Historicaity,/1e@think this 
type of evaluationlws in general terms demonstrated 
that with the additional drilling, while they may not 
outline the ee ee absolutely correctly, 
that generally the Se developed in the 
field follow very closely, not any particular field, 
but a group of fields to be reserves that really 
equal the total proved, probable, possible, even 
though son) fican "tricategori ze), them: all, asyproven.at 
a particular point in, time.» That is about as far as 
i-Can coo on that.; 

MR. GENEST: Thank you. Could 


I go then, Mr. Horte, to the subject of pipeline 
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looping and perhaps we could discuss looping as you have 
done in your prepared testimony in general terms, what 
is exactly is involved and then relate it to this 
Mackenzie Valley Pipeline. 

A Yesj)iisin,. well, essentially, 
looping is a flexible means of increasing the capacity 
of a pipeline. It means adding Capacity by laying 
an edditional segment of pipeline downstream of each 
compressor station and tying this segment back 
into the existing pipeline. The length of loop 


segment is determined by the amount that;you wish to 





increase the total throughput. Eventually, as you 
continue to increase the capacity of the pipeline by 
adding additional segments of loop you will end up 
with a duplication of the existing facilities. But 


this is done over a period of years and only as 


, demand and supply demonstrate the feasibility and 


desirability of increasing the capacity of the 


system. 


I would now like to show 


a chart which demonstrates this capacity looping 


relationship. 
MR. GENEST: I have copies 
of this, sir, for everybody. It might begiven the next 


exhibit number. 


(CHART ENTITLED "EFFECT OF LOOPING AND INCREASING 
HORSEPOWER @N GAS DELIVERIES" MARKED EXHIBIT 129) 

A Well, what this chart 
depicts is the amount of increased Capacity that one | 


gains with various amounts of looping. Across the bottom , | 
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1); of the chart is shown the percentage that would be 


NO 











looped out, that is, the per cent between compressor 
stations at anypoint in time and along the left-hand 
side of the chart the corresponding percentage increase 
in deliveries that this would result in. 

For example -- 

MR. GENEST: let me just 
stop and make sure we all understand this. The bottom 


line shows the percentage of additional pipe that you 


add. 
A VES ais iin: 
Q 100% being a whole new 
pipeline. 
A Whole new pipeline, right, 
Q And then below that a 


segment of pipe thatties back into the main pipe? 
A Yes, Simgy yess 
Q And the vertical column 


shows what you get by going through that process. 


A In terms of increased throughput. 
Q And you have got two 
curves. One is keeping the same com -- the first is 


with the existing compressor stations, is that right? 


A Ghateis tcorrect: | 

Q And themnext siseby adding com 
pression. | 

A yes. | 

Q I am sorry, would you i 
proceed. 

Q Well, for example, and AR shelly: 
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use the lower, the lower chart which is really, the 
lower curve which is really the situation thatjone 

is in, when one commences to loop a system, 

This depicts our 48" system, proposed 48" system and 
shows that that system initially that line shows that 
it is powered up with 30,000 Horsepower stations all 
the way along the system. It is fully powered and now 
we commence to loop the project and just living with 
that amount of Horsepower on the system -- 

MR EGENESE tiecBy filly powered, 
Mr. -- I am sorry to keep interrupting -- by fully 
powered you mean that all the compressor stations that 
are planned or that the line will economically handle 
have been installed, you are running at maximum 
Capacity: 

A It.would. .be,operating 
aey Say, 4-L7/2ibilliongcubic footjasday throughput. 
And it is not economic to add additional horsepower, 
you really now have to start the loopang process. 

So ,flooking-~fixrst, at 
the bottom of the chart and looking at -- Noses 
let’s start on the left-hand side of the chart. Let's 
assume that one wanted to increase the capacity of 


the system by 10%. IN other words, the reserves were 


available to justify this and that markets were available 


for that additional quantity of gas. If you move across 


from that 10% until one hits the curve, you would 


see that you would have to loop about 30% of the system, 


30% downstream to each compressor station in order to 


gain an increase in capacity of approximately 10%. 
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As you go up the curve, let's look at the next 


10% increment “If “you went now to increase the 


‘capacity by an additional 10% you would find at that 
1] 


point that the amount of looping required was 55%, so 


you can see in this second segment that we talked about 


the amount of loop as compared to the first is only 


25% more as compared to 30% for the first loop to 


obtain the same 10% increase in throughput. 


You go to the next 


| percentage increase it is a 30% increase, you can see 


that a total of something over 70% of the system 


- | would have to be looped, now only a 15% or between 


15 and 20% increment on looping to gain this same 103 


_increase in capacity and so on as you go up the 


curve, where near the latter stages of looping the 
percentage increase in capacity gain is much greater 
than in the earlier stages of looping. 


ULGimately. this chart 


'| shows that with only the initial horsepower on the 


System and when thet ‘system were fully igoped “Out Lt 


would have an increase in its Capacity of about: 55%. 
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In Chief | 
1 Following this, having looped 
2 | the system out, one would then, either then or 
3 | possibly earlier, depending on the particular 
4 economic situation that would have to be looked at 
eS) at the time, let's assume you looped out first, which 
6 | Giethanke isthe Jakely case, y.ou:would then: commence | 
7) to add additional horsepower. You would then commence 
8 | to duplicate the horsepower of the existing system | 
9 | and the effect of that would be, when fully powered 
10 | up again in duplicate, to increase the capacity from 
11 55% to 100%,or a 45% gain on the original capacity 
12 | of the system; and this again can be done incrementally, 
13 | In other words, you can proceed with the horsepower | 
14 increment, similarly to what you did with the looping 
15 increment. 
16 | Q Mr. Horte, when you 
1? | say “we're adding the horsepower", does this mean : 
18 | building new compressor stations, or is that done at | 
19 | the existing compressor stations? | 
20 | A It's done on exactly | 
21 the same site. | 
ee | Q On the same site? : 
23 A Right. | 
24 | Q You just add another | 
25 | compressor. | 
26 | A Vesmeit and (Ot Course | 
27 | in the case of this system you would have to add | 
28 | additional chilling facilities to accompany that | 
29 | additional compression. | 
30 | Q But we're talking now | 
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I lie Horte | 
In Chief 
about at the same sites. 
A At the same sites, yes. 
Now, Of course if the demand 
for the gas were mt there you would have no reason to 


expand your facility, and looping would not take 


place. In discussing this subject more fully, I'm 
going to assume that there is a growing demand for 
both delta and Alaskan gas, and I will consider the 
constraints imposed by supplv. | 
Now pipelines are normally | 
financed, at least long-distance transmission lines, 
OnLthe basis of 20°to 25—-year*contracts for the sale 
of the gas and supply contracts to reasonably assure 
these sales over the same period of time. In other | 
words, to finance the facility, one must have back to 
back contracts, you have the supply to increase the 
load over that term, you also have to have sales 
contracts for the sale of it over that same period. 
Q But the gas has to be 
there with a willing seller. 
A A willing buyer. 
Q And there's got to be 
a willing buyer at the other end of the pipe. | 
A Yes. | 


A: 
Q Right./Now that does 





not mean that even initially that you must demonstrate 
full deliverability for the whole 20 or 25 years. 

This is simply not possible in terms of the economics 
of producing fields. In good conventional fields 


field deliveries while you contracted on -- let me go 
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ala a V.L. Horte 
In, Cha-e£ 
1, DacChke lorsa- secona-——-a 20-year contract’ in a fieid 
2 | wild be based upon an estimate of the reserves in that 
ay field and the reserves in that field'being divided by 
4 CUS Vears,  SsoPilare ene anival=COntract quantity would be 
5 | 1/20th of the total reserves known or shown to be avail- 
6 | able from a particular field. Now that doesn't give ott | 
7 the™assurance of reserves that they will be*deliverable | 
. Over that 20-year period. In good conventional | 
a fields, deliveries will be maintained at a constant | 
| level= or-approxmmatcety 12 toril6?vears, ‘or™rougniy® 2/srds 
ae of the hice Oe the reserves. Thereafter the deliver- | 
| ability from the field commences to decline, and the 
i3) field will continue to produce™over“a further period 
aa Ot# LUM EO 1S "years; an” most cases. 
a Q Why does it decline, Mr. 
al HOrcCe: ihe pressures aren “tC there any more? 
iy A We are reducing the pressure 
13) of the reservoir as you produce the gas from the field, | 
19) you might consider it like a balloon. When you've | 
20 | pricked a balloon the air comes out very quickly to | 
21 begin with, and as you deplete the pressure it comes | 
22 | out less” quick ly; 
23 | During the period of constant © 
os deliveries, pressures in the field decline and result | 
7 in lower deliverability from an individual well, for | 
ya the reason I’ve just atated. But this decline is éftsed 
27 by an infill drilling, in other words you punch more | 
28 || 


holes into the balloon, so that while the amount coming | 


out of any one hole is being reduced, the more holes 


ea, you have you would be able to maintain that level of 
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In Chief 

1 delivery from the field as a whole. But there comes a 

2 | point where it is not economic to drill more wells 

Bet Simply for the purpose of maintaining ear arein ated 

4 And hence the period of decline. So that while re- 

5 serves are normally sufficient to look after the supply) 
6 | for a 20 or 25-year period, over which they are con- | 
7 tracted for, the physical ability in all cases is 

g | somewhat less in terms of producing those reserves 

9 at a constant rate. This factor is recognized in 

10 | the original financing of a project and is taken into 
11 | account by assessing the potential of the area _ and | 
120 the likelihood, therefore, of this relatively minor | 
13 | lack of deliverability in later years being filled in 

| - 

14, by future reserves to be discovered. 

15 | : | I would like to make the point 
16 | that any looping program is only undertaken when 

17! additional reserves have been developed and supply con- 
18 tracts entered into which will support the life of any 
LO new facility in a manner similar to which the or Lesa te| 
20) reserves dedicated to the pipeline were capable of | 
21) Supporting the original. facility. s Ingether words, you | 
a2 don't increase the capacity of the system unless you 
oe | have an increase in reserves to support it. You don't | 
24] Simply produce the existing reserves at a faster rate . 
25 | thereby lessening the life of the facility. Over a | 
26 | period of years, as additional reserves in the area | 
27 | are developed, and when a decline in deliverability 

28 | commences in the reserves initially dedicated to the 

29 | project, new additional reserves will have to be 

30 | utilized to fill this decline in deliverability. 
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Vib. Horte 

in Chrest 
Q That decline in deliver- 
ability from the original facilities? : 

A Yes sir. Thereby oes, 

a lesser amount of any new reserves developed in the 
area for expansion or looping of the existing Sei ae | 
The choice of whether to expand at a particular moment 
in time versus utilizing reserves to maintain deliver- 
ability is a question that must be assessed in light of 
the then rate of discovery of new reserves in the area 
and the spetéentiral that still exists for finding further | 
reserves. 


You should appreciate that 


in the case of any facility expansion these factors 





not only are considered by the company involved in the 
expansion itself, but their plans and certification 
for any new facilities must be approved by the 
regulatory body to which they are responsible for any 
Such expansion. The effect of what I am saying is 
that looping should not detract from the ability of the| 
pipeline to meet its long-term contractual commitments. | 
Q Can © ask you here, «Mr. 


Horte, again as to whether looping also will shorten | 





Ene Lite’ of ‘an existing Fac ityc 
A It will not shorten the | 
life over which that facility was financed, etc., and 
the contracts upon which it was based, and therefore 
the service it was intended to perform. You would 
have to say’ this, that if everything else took place, 
that, the life.of.-- 4f you never looped the facility | 


and somebody were still interested in going out and | 
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developing new reserves, but waiting 20 years before 
they could bring them to market, then in that case 

if you never expanded it and you could still get those 
reserves, and encourage their development, that the 
life of the facility would be longer, 12 you didn'© an 
Pace hoop it, | 

THE COMMISSIONER: And the 
Cost Of the pipeline, having been amortized Dia 
the gas would be much ehneaper, I guess. 

A Veoyeenae! Ss tries | 

MR. GENEST: Now, would you 
go on, Mr. Horte, with the question of the proposed | 
looping of the proposed pipeline? 

A Well, with respect to the. 
looping of the pipeline we propose, as you know our 
estimate of future reserves development would indicate 
thatlthis pipeline might be fully loaded to the 41/2 
billion cubic foot level Gy itceriteny year of Operation, 
and therefore any looping would not take place until | 
after the original Capacity of the system was Fan) by | 
utilized, and then only if additional developments in 
the area for the reasons I have outlined justified | 
such looping. i should add, however, that one -- that | 
when one looks at the potential of the Mackenzie Delta, 
Beaufort area, and the Prudhoe Bay area, aS we see it 
now, I think it is most likely that this pipeline over 


| 
{ 
| 
| 


a period of time will be fully looped. 
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MR GENEST: ORsCourd you | 


give us Mr. Horte -- I realize that this depends. on a 


! 
| 


very large number of presently unknown factors, but can | 
you give us your best present estimate of the range=— 
what you see as the range of timining and the amount 
of looping that might take place. 

A Well, I:.would sure 
aAguee arith you that fitiails iacweny difficult thing to 
estimate, because there are so many unknowns and variables 
im” it, But 1f you were to looky back eatethis ychaxrt | 


shown on the screen, a fully looped out system would 


require a volume of gas reserves and a market that 





would support a 55% increase in the original throughput 
of the system. 

If you are talking about a 
aoe Syus-cem 21> tO what 49) /2ub il Lion ccubic. feet aiday 
the original capacity, would be in*the order of 2 and 
Wee 2A tO- 21/2 billion eubsle fest lof das; ayday, 
that you would have to see reserves supporting over the | 
Litewof »that additionalafaci litty.. 


Now, when you look at the 





amount of reserves that would be required to support 


euder Oh ef 8 trad bLiiemecubic Feet of additional reserres 


that level of throughput, you are probably talking in the 
required to support that. | 


iMtchink it also likely; as 
indicated by this chart and considering the area one is | 
in, that loops are ikely to be added in increments wher¢ 
you would do a full seasons work in the area while you 


were there. 
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This meaning that you would | 
probably loop this thing out in three increments. And | 
VOuUrcanmoeewrrom=dooking ater that chart, that if you aan 
that in equal increments, the first increments where | 
you looped about 39% or slightly in excess would give 
vouran-rncrease“@in’ capacity of about’ 10%.) “The next 
increment would increase that to just’ over ’20%, 25% in 
that area, and the final increment would get you up to 
the’ 553. 


| 


Now, this would require as | 


I mentioned in the reserves development within the peridd 
OF "Lame? in@which*you-did' this®of! somethingin the order | 
Of Woserritson cubre*feet./°S6 then “one Nas to “Lo0k “at 
the question of what is the likely time period over 
which reserves of that magnitude might be developed in 
the Mackenzie Delta and on the North Slope of Alaska, if 
you are combining the two volumes. 

Ee igone Ce think Lees an= 


reasonable having regard to the potential of those two 


areas, particularily when a pipeline facility is in the | 


| 





area, to assume the possiblity that those reserves 
could be developed over a three or four year period, and 
that therefore this looping could take place over a | 
period of time of three or four years. 

THE COMMISSIONER: Beginning 
in three or four years? | 

A No, this would be aftey 
you had fully loaded the existing facility, and it would 


{ 


once the system were fully powered up. | 
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period, in which you would wait for the increments. 
Maybe the increments would only be developed every 
Ebrecatyeometecttus=strictly a function of that. rate of 
development and of course, depending on that rate of 
development your assessment as to whether or not loopin 
Pnethactnishjustifiedvinitheyfarst instance. 

I think you would want to 


be fairly confident when you started a looping program 


gf 


| 
} 
\ 
\ 


that you could expect over a period of time to complete | 


that looping, even though you weren't assured of it. 
You would want to be fairly confident that that would b 
the case. 

Q Well, your first year 
of making -- of delivering gas under the existing 
proposal is one year before construction actually is 
completed, as I recall. Because you will deliver the 
Delta gas while you are still building the Prudhoe Bay 
supply line, so that there might be-- 

A There would five years 
five operating vears, including that as the first year 
before you-- based on present prognostications of when 


you might have it fully powered. Of course again there 


is an unknown with respect to that fully powered system, 


and the reserves, the volumes are not there today which 
could assure you offully powering that system. 

@) Yes. ~“Thes--—- but what 
you are saying is that we are looking at three years of 
pipe laying, then construction will cease for four year 
and then we might be -- might be looking at three years 


of pipe laying again after that. 
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A Yes. 
Q I just want to make 
sure I understand -- 
A Yes sir, and between the 


periods of pipe laying the addition of horsepower takes 
place in those intervening years. 

QO YEG. 

MR. GENEST: We've just got 
aelatele way torgo on loopingysir, and, then should we | 
finish the subject and then break? 

THE COMMISSIONER: Yes. 

MR. GENEST:,. Would that | 
be satisfactory? | 


THE COMMISSIONER: Mest, 
certainly. 

MR. GENEST: Q Would you 
go on Mr. Horte. You were going to talk about impact 


now. 


A Well, the looping oF 

the pipeline, if and when TELOCCULrS: WLLL, OF Course, | 
| 

| 


involve environmental impact similar to the environmental 


impact of the original line. It will obviously be | 





smaller in scale as it is unlikely you would completely 
loop the line in as short a period of time as you 


constructed the original system. 


It would be built up in 


increments over a longer period. We would expect the | 
impact to be somewhat less than in the original line in 
| 


that logistical facilities will have previously be 


constructed, the same right-of-way would be utilized, | 


| 
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be 
albeie that this’ might have no ex vended for a distance | 


OLE 4a vo 20 fect and, Of course, any compression added 


in connection with the loop line would be located on the 
original compressor station pads. Very few, if any, | 
additional operational impacts would occur. I think it 
is also obvious that further impacts on an area already 
impacted upon will be of less environmental and 
sociological significance. 

MR. GENEST: That takes 


us sir to another subject. Would it be convenient to 





adjourn now. 

THE COMMISSIONER: Yes, I 
thinkythat even though you and Mr. Horte are fresh, the | 
rest of us have been slugging it out here since nine 
in the morning. 

One thing that IT Just want 
to leave with counsel. I'm not asking anyone to respond 


Nowe “Wwiat Mr, Horte has Said andicates that we have 
| 


before us a proposal for a-= for the construction Gf a 


gas pipeline and the three peak periods of construction | 





are the three winters. 


They were discussed Mr. Hor te, 





by Mr. Daw and his colleagues, I think it was last week. 
might 
Counsel / consider whether it would be feasible, since 


| 

| 

if now appears that after a four year hiatus, there would 

be a second construction project lasting three years. 
| 


Counsel might consider whether it would be feasible to 


) 


for evidence to be called at an appropriate stage to 
| 


determine how many construction workers would be involvad 


on that project. 
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In Chief 
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{ . . . e . 
a Theghogistical facilities 


who would all still be there presumably, the wharves 


Bh 


| and so forth, and the 400 flatcars that the C.N.R. has 





3 | 

| ordered. 

5 | But eouid have, if looping 

6 | did occur in the way that Mr. Horte has outlined, we | 

a would have another three year project, that in many ek 

: | 

3 that is as vast as the one that is before us. | 
9 | Well, counsel just might | 
” think about that. 

f 

| MReEGENEST swell) 1str, on | 
12 have thought about that. | 
ae THE COMMESSIONER: Well -- 
ta | MR. GENEST: And I 

as have some preliminary observations that might be useful 
eS for counsel to mull over as well. ) 
17 | THE COMMISSIONER: Yes, 
£5 | Please tell us. 
14 MR. GENEST: And that is : 
20 | thaesathat. think, the evidence previous has indicated 
a | that additional right-of-way would be reguired. That | 
4 an existing application to the Minister 1s to construct 
+3 | one pipeline, that a fresh application. under, the 
a4 Territorial lands Act would have to be made to the 
ain't Wee) S tex for any looping program that WOULG VGCCUrL. | 
26 Do Ech eee application 
27 | to the National Energy Board would have to be made, and 
ea! as I understand public hearings, at least under the | 
25 National Energy Board would be required to be held. 
30 | I should also advise you 
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ACLWEST REPORTING L-70. 5572 
BURNABY 2, B.C. 
1 sir, that we have not had any detailed studies of 
et any kind with reference to the looping of a pipeline. 
3 We cannot bring forward the kind of evidence that you 
4 | have heard in connection with this project, which would | 
5 be related to a looping construction program. | 
6 | The technology that would | 
7| be involved depending on thetime at which any such | 
7 loopingwould occur might be entirely changed. | 
9 So my preliminary submission 
10 | is that it might not be a very useful exexcise. I think 
11i it is a factor for everyone to bear in mind when they | 


12 4 are considering the presence of a pipeline here. It 


23 may have socio-economic consequences, some of the bad | 
14: ones, some of the good ones. It means a continuing | 
Li if vou are looking at employment opportunities, it 

1 | looks to a renewal of these. 


eae Bute £o try and cali on 


| i 
i | 





18 | Arctic Gas to produce evidence that would be of much 
19 | use to the Inquiry as to the type of logisitical programs 
20 | that we have, the construction workers that we have, 

| 
21 | it would be very difficult for us do so with any degree 

aI 
22 | of reliability. And perhans that is something, togethe 


with your comments could be considered by others. 


THE COMMISSIONER: Yes. 


25 it Well, thank you Mr. Genest. I've said that all counsel 
26 | might consider what I had to say because I didn't | 
27 | mean to imply that the burden would be entirely thrust | 
28 | upon Arctic Gas if we were to seek such evidence. That | 
29 | Lewnot co Say though that 1t would not be thrust upon | 
30 | you if we were to seek such evidence. | 

| 
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1 But, you will remember Mr. 


fo 


| Dau said that during those three peak years you would 


have in the second winter certainly -- you would have 


ies) 


almost 10,000 construction. workers, and supervisory 


personnel on those spreads. 
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AL CWEST REPORTING LTO. | 
BURNABY 2, B.C. | 


l And you would have many 
2 thousands.: of men on those spreads during the first 


34 and third winters as well.To put it in a fairly blunt way, 


merr theres io astikelinood of all of those construction 


5 | workers or their counterparts, assuming they had .come, 





6 | many of them, from the south, returning in four years, 


that.is something that I think we should bear in mind. 


~ 


It may be that all we need is the back of an envelope 


CO 


9|| to get some rough idea of how many construction workers 


PO) might be “returning and really I just wanted all 





11|| of you to give some thought to that and when you said, 





121 Mr. Horte, that this estimation of reserves was an 
13 | inexact science, I just looked up Mr. Fielder's statement | 
Ava | apouceeruahnoe Bay reserves, it was a statement that he 
15 | made yesterday and he had them at 27 trillion -- 
faesecrillion more than you did, but I am sure -- 

17 | MR. GENEST: What is a 


« 


18 tot iiron Or two -- 


ie) THE COMMISSIONER: What is 
20 Sete lion -—— Well, we will adjourn until 


21. 9 o'clock tomorrow morning. 





AM (PROCEEDINGS ADJOURNED TO MAY ‘22, 1975.) 
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